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Preface 



Nowadays, people's lives span over 80 years or 
more and dcntal clinics are bccoming increasingly 
crowded with elderly patients. They might be think- 
ing "Life is short, so let's live everyday to its ful- 
lestr. Cenainly, whcn considering quality of lifc, 
"eating" is just as important as "watching" for 
elderly people, However, unfortunately very few 
elderly patients are satisfied with their complcte de- 
ntures and I hear that many patients have already 
givcn up using their dentures. 

Even in this situation, many dentists seem to dis- 
like complete denture practice, assuming that it is 
too difficult. So I have actively written about mainly 
clinical techniques irs journals so as to encouragc 
dentists to maintain an interest in "complcte den- 
tures'V However, since the working steps such as 
impression making, jaw rcgistration, teeth arrange- 
ment and contouring of the polished surface were 
written separately, I feji that many points were not 
clear about the relationships between these steps. 
When Quintessence Publishing Company asked me 
to write a book, I felt this was an excellcnt oppor- 
tunity to prcsent these relationships, thereby under- 
taking this task with great pleasure. 

A denture has its value only when it functions 
comfortabiy and smoothly in the mouth, In writing 
this book T I have tried to explain how< through 
"visualization", we can create a "mentaJ iniage" of 
the form of the final denture and how this can be 
related to dcnture design. In doing so, rather than 
reviewing the established principles, I have concen- 
trated on the underlying philosophy of complete de» 
nture construction. However, I will be very happy if 
this book enables the reader to construct successful 
dentures using this underlying philosophy. 

Although the technical procedures should not be 
omitted for sequential explanation, due to limited 



page space, 1 have only mentioned those procedures 
1 wished to highlight. 

From my cxperiences of demonstrating thc art of 
origami (paper folding) to my children, I often 
found the instruction books contained complicated 
illustrations which even aduJts could hardly undcr- 
stand. Therefore I have tried to write this book as 
simply as possible. 

After finishing this book, I was not satisfied with 
some of the contents. I hope I may receive useful 
suggestions which will cnable further revision of this 
book. 

I would like to deeply thank Professor Masanori 
Nagao, Department of Gerodontology, Tokyo 
Medical and Dental University, for his invaluablc 
advice. I would also like to thank my former 
teacher, Emeritus Professor Toshio Hayashi, Tokyo 
Medical and Dental University, for his worthwhile 
teachings. Also T appreciate the help from thc staff 
of Quintessence Publishing Company for their edit- 
ing, Mr + Kazuhide Tuchihira and Mr. Hisashi Ma- 
tsubara, Department of Dental Technology, Tokyo 
Medical and Dental University, for their technical 
procedures. Thanks are also due to Dr. Hiroyuki 
Uchida and Dr. Eiji Osada, Department of Gero- 
dontology, Tokyo Medical and Dental University, 
for their helpful assistance wjth the photographs. 

Now that 32 years have passed since I first prac- 
ticcd compJete denture prosthodontics, 1 feel very 
happy that T was able to spend all those years in re- 
search and clinical practice of this profound field. 
With this edition 1 would likc to cxpress my thanks 
to my late father» Ryozo Hayakawa, Former Profes- 
sor of Prosthodontics, Nihon University, for his gui- 
dance to live with complete denturcs. 

Iwao Hayakawa 
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Prologue: 

Imaging complete dentures 



The size and life span pf the elderly population is increas- 
ing, but wu have not heard that the Hfe span of teeth is in- 
crcasing, As a result, the period for wearing complete de- 
ntures is increasing, For example, a person who has worn a 
denturc for 5 years previously may now live 5 more years, in- 
creasing the wearing period, and thus doobling the years of 
use of thc denture. T am afraid that thc increased period of 
dcnture wearing is causing changes in the alveolar ridges and 
öiher tissues around the denture, which we have never pre- 
viously experienced, 

Undoubtedly we are coming across more and more poor 
alvcolar ridges, When ill-fitting dentures are used, an easy 
case will become a difficult case and a difficult case even more 
chaotic. From this standpoint, we must preserve the present 
state of the oral cavity by making suitablc dentures. They may 
minimi/e thc possibility of soft tissue abuse and bone resorp- 
lion, If we don*t make an effort to minimize changes in the 
mouth, we rnay start to loose favorablc orai conditions necces- 
ary for successful denture design. 

In daily practice, we seldom find denturcs catcgorizcd as 
complete dentures and often hear thai complete denture tech- 
niques are difficult. 

Thc techniques of complete denture construction are not so 
difficult whcn compared with the high level of manual dexter- 
ity required for erown and bridgc work wherc good craftsman- 
ship is of the utmost importance. In complete denture con- 
struction, it secms that accumulated knowledge and technical 
experience are more important. Certainly, with increasing age 
and poorer vision, the preparation of abutment teeth becomes 
more difficult. As we become older our experience mounts up 
more and more and eonsequently, we become more skilful in 
denture making and thus we will never be defeated by our 
sons. However, effective training based on the knowledge of 
the anatomy and physiology of thc tissucs and structurcs that 
support and surround dentures and materials will give us a 



Prologue: Imaging complctc dcnuircs 





matcrializiition 



memal image 

of complete deniures 



grenter chance of constructing successful dentures. 

Regrcttahly, there are many dentists who lose their interest 
in complete dentures because of the misconception that com- 
plete denture techniques are too difficuJt. In order that they 
might gain an interest in complete dentures and acquire the 
tcchniques effeetively, l have been teaching the complete dc- 
nture subject from the "form" point of vicw, l have been 
pleased to find that young dentists are able to underscand the 
technical procedures much better as a result, 

I teach that the form> position and behavior of people's ton- 
gueSj cheeks and lips are almost all the same, so a denture 
which is placed between these structures would possess a 
"form" common to all. Therefore, it is only necessary to learn 
one general form or concept of complete dentures and then 
constriict :i denture just by refeiring tu it Each denture is a 
variation of thc common form, ln denture fahrieation, ir wc 
can create the mental image of the new complete denture be- 
fore impression making, the job would be almost finished. 
The remaining procedures are only to change the image into 
the form of the denture, In other words, if we know "what 
form thc complete denture should possess?" it wouid be easier 
to construct a complete denture successfully(Fig. 1). 

We must understand the significance of the anatomy and 
physiology of the structures which surround demures in order 
to create the mental image. It would be helpful to see proper- 
ly crafted dentures for this purpose. An artist has to see a 
great many high quality paintings to improve his/her work. 
Also when learning u igo"(a Japanese game) and "shogr 
(Japanese chess), one should find a good teacher to get the 
chance to see good matches and study advanced techniques. 
Thus one is able to niaster the strategy and become a better 
player more quickly, 

By carefully listening to the patient's complaint about the 
existing denture, wc will gain useful information. The denture 
should be examined and using this information, modified to 
an improved form ciose to the final image. This procedurc is 
essential for training to create the irnage. 



Fig. 1 Hvery prnduct is derived from a mental im- 
agc. Suouklnt you create tnc mental image of a den- 
ture before fabrieation? 
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Section 1 

Examination and preparation 
for treatment 



Examination and 
preparation for treatment 



As most edentulous patients are elderly, the examination 
must be carried out not only with regard to the condition of 
the oral cavity, but in relation to their general health. Howev- 
et y sometimes dentists wich less clinical experience may reach 
for an impression tray and start making the impression as 
soon as the patient sits in the dental chair without a definitc 
treatmcnt plan* If we want 10 make a successful dcnture, we 
must first conduct a thorough extra and intraoral examination 
of the mouth including the condition of the existing denture, 
denturc-supporting areas, the condition of the lemporoman- 
dibular joint and the appearance. The intraoral examination, 
in particular» should be done not only by glancing at, but alsn 
by closely observing and palpating the alveolar ridge(Fig. 1- 
1). For example, if the bone resorption is severe, the alveolar 
ridges are flattened and moreover the mylohyoid ridge is shar- 
pcned on the lingual side and the covering mucosa is very 
thin. Thesc points can be determined by palpating the areas, 
[f such areas are found , we should think about using relief 
and a soft lining material(Fig. 1-2). 



1. Surgical treatment 



Certain oral conditions require surgical treatment to im- 
provc the environment for denture conslruction. If there is 
redness or an ulcer ovcr the arca where thc denlure inipinges, 
we can eiimmate it by adjusting the denture. If there is wide- 
sprcad inflammation over the denture-bearing mucosa, it will 
recover quickly by removal of the denture for 2-3 days or by 
use of a tissue conditioning material. However, surgical treat- 
ment is still necessary for the denture-bearing tissues of some 
edcntulous patients. Othcr cascs may only require rchabilita- 
tion by prosthodontic means, but surgical modification is 
sometimes advantageous to improve the retention and stability 
of the denture. 

The wcaring of an ill-fitting denture for a long time causes 




Fig. 1-1 First we musi look sit, carcfully observe 
and thcn palpale the alveolar ridge. 




Ftg. 1-2 In the case of severe alveolar bone rcsorp- 
tion T patpation is inevitabte. If spiny ridges and thin 
covering mucosa are felt, we have to think about re- 
lief and soft tiners. 



Section 1 Examination and preparation for treatment 




Fig. 1-3 A so-called deniure fibroma caused by re- 
peuted irrilation due to prokmged wearing of an ill- 
fitting dcnture. 




Fig. 1-4 Papillomatosis causcd by ill-fitting and im- 
properly cleaned demures. 




Fig. 1-5 Massive epulis fissuratum extending from 
tlie anterior residual ridge to thc oral vesiibule under 
an ill-fitting dcnturc. Surgical treaiment is incvitable. 



repeated irritation to the mucosa during chewing, and conse- 
quently fibrous growth of the üssue will occur as a defense re- 
sponse. Soft tissue hyperplasia occurs under or around a com- 
plete denturc and is referrcd to as so-callcd flahby u;ums or 
denture fibroma(Fig. 1-3). Às flabby gums, which are seen in 
the anterior residual ridge of the maxilla and mandible, are 
highly compressible and üisplaceable, it is difficult to make an 
impression in the usual way. When this is not excessive, a 
good result niay be possible by proper prosthodontic treat- 
ment, but a severe case may need surgical intcrvention. Elder- 
ly people may have difficulty in cleaning their dentures and 
mouth sufficiently and thus the prolonged wearing of an ill-fit- 
ting denture might lcad to a stomatitis likc papillomatosis{Fig. 
1-4). Tn mild eases, healing may occur after resting the tissues 
which can be achieved by removal of the dentures and im- 
provement of oral hygiene. 

In eertain cases, it is impossible to make impressions with- 
out any surgical treatment. Figure 1-5 shows a so-called de- 
nture fibroma. A massive roll of hyperpfastic Eissue which ex- 
tends from the anterior residual ridge to the oral vestibule in 
the maxilla is referred to as epulis fissuratum and needs to be 
excised surgically bcforc making a new denture. However, 
when we eliminate a wide area as in this case, if we try to eli- 
minate all the pathological tissue, it may leave a scar in ihe 
area which is essential for denture retention and consequently, 
thc subsequent prosthodontic trcatmcnt will become harder. 
So, we must decide the area of elimination by careful treat- 
ment planning which will be favorable for lurther pro- 
cedurcsfFig. 1-6). 

Some cases have large undercuts in the region of the tuber- 
osity or anterior residual ridges, If the flangcs in thesc areas 
are extended deep into the sulci for the peripheral seal, these 
undercuts might interfere with denture insertion and removaL 
When there is an undercui on only one side, the insertion of 
the denture is possible by rotating it into position and this 
undercut may even enhance denture retention(Fig. 1-7). 
However, when there are undercuts on both sides, surgical 
elimination or easing of the denture border must be per- 
formed. In the case of surgical treatment, it is important that 
the amount of bone removed should be as minimal as possi- 
ble because many undercuts are covered by compressible mu* 
cosa and are not as iarge as we expecL 

The other indications for pre-prosihetic surgery are a pen- 
dulous maxillary tuberosity, prominent maxillary torus and 
mandibular tori, excessive undercuts, spiny ridges, etc. In 
cases with severe alveolar honc resorptiun whcrc thc dcnturc- 
supporting tissues are limited, surgical procedures such as ves- 
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2. Correcting the ucclusion 



tibuloplasty or ridge augmentation may be carried ouL 

Alihough surgical treatments raay be necessary for a good 
resulK for elderly paticnts, thc physical and mental trauma 
niight effect their general health and therefore surgical treat- 
ment is sometimes better avoided. Even if they can withstand 
the surgcry, in advanced age, the healing processes are de- 
litycd and post-operative conditions of the oral cavity may be 
morc severe. 

In any case, the indiscriminate use of surgery just for pros- 
thodontic convenience should be avoided. Surgery should be 
avoided if at all possible and the denture should be improvcd 
by various prosthodontic techniques such as varying the im- 
pression technique and providing appropriate relief over the 
affccted area. 

2. Correcting the occlusion 

It is important to examine whether any problems of the 
temporomandibular joint may be present and atso the occlu- 
sion of the existing dentures. À patient wearing ill-fitting dc- 
ntures for a long time tcnds to occlude in a position tar away 
from the centric occiusal position as a result of thc lunctional 
adaptation in which one masticates in a position comfortable 
to him/herself. This is the so-called "habitual bitc n and will 
cause a decrease in masticatory efficiency and moreover lead 
to mandibular dysfunction. 

The habitual eecentric occlusion should be treated before 
making new dentures, However, because ihe muscles of mas- 
tieation have learned the habitual eccentric jaw position for a 
long time, sudöen correction is no* easy. Generaliy, the habi- 




Flg. 1-6 The area of etimination should be dcrided 
after carelul planning. In the case ot Fig. 1-5 thc 
flabby gums of the anterior region wcrc left, as pros- 
thodontic means could bc performed. Minimizing the 
area of thc cUmination produced a good rcsult. 




Flg. 1-7 Whcn therc is a unilateral undercut, the 
denture can be inserted and rcmoved by rotating it 
into position. It witl evcn enhance denture retcntion. 




a b 

Ftg. 1-8a,b The flattened occlnsal surface eliminates the intercuspation of the artifidal teeth in the habitual 
cccentric jaw posilion and thereforc can rclicvc thc stiffncss in the muscles and joinls. Wiihout ihe limitation of 
the cusps, the jaw can gradually retum U> its eentric occlusal posilion. 
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Section 1 Examinaüon and preparation for treatmen! 



tual eccentric occlusion may be corrected by wcaring treat- 
ment dentures for a relatively long period of tinie. The patient 
will also be satisfied with the recovery of the ocdusion hy 
treatment dentures and further recording of the maxilloman- 
dibular relationship will be sraooth and accurate(Fig. 8a,b). 



3. Flow of saliva 



Through aging, salivary flow decreases and its contents 
change. As saliva enhances dcnture retention by intervening 
between the denture and the mucosa, a patient wiih scanty 
saliva will have poor denture retention. Also in a dry oral cav- 
ity. the mucosa lying beneath the denture base may be easily 
traumatized and therefore the impression surface of the de- 
nture must he polished more smoothly. The diminution in 
salivary flow will not moisten the oral mucosa and will intcr- 
fere with the functions of mastication, swallowing and phone- 
tics. In some cases, the use of artificial saliva or medications 
promoting salivary secretion should be recommended. 



4. Patient's requests and desires 



Therc is one more important step in the examination. Àt 
the patient's first visit to the clinic, we must quickly and pre- 
cisely gather what (s)he requests mostly from his/her com- 
plaints about the existing dentures, Their requests might be 
confined to mastication, csthetics or phonctics. 

It once happened tfoat a patient repeatedly carne to my cli- 
nic and complained of pain, even though the dentures were 
thought to be perfect and no ulcers or inflammation could be 
found on the mucosa. Finally, it was proved that the patienf s 
complaint was not pain, but the appearance of the arrange- 
ment of the anterior teeth, If the paticnt is satisfied with the 
appearance, (s)he would definitely wear the denture even with 
a little bit of pain or a poor fit. Complaints related to esthe- 
tics are difficuit to find as the patient is sometimes too embar- 
rassed to talk about them and sonietimes it is even an under- 
lying complaint which the patient is not conseious of. There- 
fore a careful examination which involves gathering the pa- 
ticnfs requcsts is rccommended. 

In any case, the denture is a piece of work constructed by 
the dentist, but the patient bccomes its owner after insertion. 
We can be no more proud of, or satisfied with, our dentures 
as wonderful products by ourselves alone. It is important to 
make the denture suit the patient so that the new deniures 
can truly become his/her own. For this, we must make a den- 
ture that contains the patienf s "heart". The denture should 
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never be a "stranger" to the patient. In other words, only 
when the patienfs requcsts have been induded in the den- 
ture, will it then become his/her own denture. The complaints 
of the paticnt are often unclear, misunderstood and confused; 
liowever, I believe that they have expressed their honest feei- 
ings and 1 have therefore tried to listen to their words careful- 



Section 2 

Making the impressions 



Making the impressions 



In a favorable denture casc where alveolar bone resorption 
is minimal and the cross section of the alveolar ridge resem- 
bles b U-shaped outline, border molding during impression 
makirig is easy. À proper impression is made possible just 
by reprodueing the contour of the suleus onto the impression 
as it is seen. However, in an unfavorable case with severe 
alveolar bone resorption duc to severe periodontitis or pro- 
longed wearing of an ill-fitting denture, somc dentists might 
be puzzled how to take the impression and how to excend the 
dcnture borders correctly. In these unfavorable cases* if the 
denture border is placed at the junction of immovable ging- 
ivae and movable mucosa only by passive hand manipulations, 
ii will restih in the so-called cord-Iike denture, leading to poor 
denture rctention, especially in the mandible. 

As is generally known, the wider the denture base arca, the 
beuer the denture retention will be. Therefore the impression 
making — not impression taking — should be performed 
aetively according to our objectives so that the denture base 
area can be enlarged as much as possible. However, it is not 
appropriate to extend the denture border at random. The de- 
nture border should be appropriately extended in the areas 
where it is possible to extend it and the border should be li- 
mited where extention is not required. Tn order to perform 
this, initially ii is important to understand what form the den- 
ture base should take and then the impression making is ear- 
ried out in accordance with that mental image. 

When the condition of the alveolar ridge is unfavorable, 
some dentists may say, u Only after impression laking can the 
situarion of the alveolar ridge be grasped or the denture bor- 
der can be shaped^. However, if we are not convinced of the 
contour of the impression before impression making, wc will 
never obtain a successful denture. It is like admitting defeat 
before beginning the battle, 



Seclion 2 Making thc impressions 





1. Landmarks for the mandibular impression 



Fig. 2-1 In the flat ridgc, the area for resistance to 
occlusal forces would depend on the buccal shelf. It is 
bounded medially by the alveolar crest, anteriorly by 
the buccal frenum, lateraüy by the extemal oblique 
ridge and distally by the retrornolar pad. 




Fig. 2-2 Outside the buccal shelf, a ridge runs 
antcroposieriorly which is called the extcrnal oblique 
ridgc. It is nut involvcd in resorption. 



Buccal flange area 

In thc poor situation where the ridges are flat and the mov- 
able mucosa reaches up 10 the crest of the alveolar ridges, the 
sole area of resistance to occlusal forces would be the buccal 
shelf which is situated on the bucca] side of the area of the 
posterior teeth. The buccal shelf is covered with dense cortical 
bone and is also a widc area lying perpcndicular to the direc- 
tion of the occlusal forces, Therefore, it is an appropriate area 
for denture support(Fig. 2-1 ) + Thus, in severely resorbed 
rkiges, there must be rto doubt in using the buccal shclf as the 
denture supporL The buccal shelf must be recorded during 
the impression procedure, otherwise a satisfactory impression 
will not result. 

Outside the buccal shelf, a bony ridge runs anteroposterior- 
ly which is caüed thc cxternal oblique ridge and is used as a 
landmark for the denture border. The denture border can be 
extended 1-2 mm beyond the cxternal oblique ridge and 
therefore the ridge must be recorded by making the imprcss- 
ion(Fig. 2-2,3,4). 

However, if the denture border is extended beyond the ex- 
ternal oblique ridge, the denture base will be widened over 
the buccinator muscle attachment and thus located on the 
buccinator muscle fibers(Fig. 2-5). 

On thc buccal shelf, the buccinator muscic fibers run closc 
to the bone, and are thin, tendinous and thus inactive. In 
addition, the lower muscle bundles of the buccinator are not 
tense and slacken laterally from the external oblique ridge 




Fig, 2-3 ln the impressiom thc extemal oblique Fig, 2-4 The buccal shelf ts a wide area lying per- 

ridge shows a groovc. The impression should record pendicular to the direchon of occlusal force and is 

thc ridge. The denture bordcr can be extended 1-2 therefore an appropriate arca for dcnture support 
mm beyond this ridge. 




Fig. 2-5 If the denture border is cxtcnded beyond Fig. 2-6 The iibers uf the buceinator run anleropos- 

thc external oblique ridgc, the denture base will cov- teriorly, so that the force dislodging thc dcnturc dur- 

cr the buceinator muscle fibers. Ilowcvcr, since the ^fi mastication is mmimal<lllustration from Kamijo, 

lower muscle bundlc of thc buccinator is looxe ;md Y.)> 



inactive, it will not dislodge the denturc. 



area. The muscle fibers run anteroposteriorly, paralleling the 
denture border and function in a horizontal direction. There- 
fore, the force dislodging the denture during mastication is 
small and thus it is possible to extend the denture border into 
this area(Fig. 2-6). 

If thc denture border ts underextendcd in this area. it is dif- 
iculf to mould the convex buccal flange corrcctly(P. 104), 
leading to food accumulation in the buccal sulcus and under 
the denture basefFig, 2-7). 

Mylohyoid ridge area 

If the denture border is short of the mylohyoid ridge, it will 
clig into the residual ridge and cause pain. The border is shor- 
tened to remove this pain, but shortly after, the shortened 
border again impinges upon the residual ridge. Finally this re- 
petitton will make the denture into a cord-like denture which 
has poorer retention and stability(Fig. 2-8, 9). 

Bòrder molding of the mylohyoid ridge area should be per- 
formed to cover the ridge 4-6 mm beyonü it. Ât the insertion 
appointmenh the impression surface of the denture on the 
mylohyoid ridge is relieved so that paln during masticaüon 
wi]] be diminishedfFig. 2-10). 

In addttion, when the lingual denture border is extended 
properly as mentioned above, the Hngual polished surfacc can 
be shaped into a concave forni(the concave shelf, P/103) 
which is important for the retention and stabüity of the de- 
nture(Fig. 2-11). 

In a serious case where the residual ridge is poor, the mem- 
branous attachment of the floor of thc mouth appears high in 
the mylohyoid area. This appearance niay lead dentists to 
assume thnt the muscles are strained parallel to thc floor of 




Fig. 2-7 If the denture border is underextended in 
thc buccal shelf area T a convcx buccal flange wUl not 
be possiblc, so it will not be able to occupy ihe huc 
cal pouch. À space will occur betwccn the denture 
border and thc lowcr musclc bundle of the buceina- 
tor, resulling in food aceumulation. 







mytohyuid muscle^? 





Fig. 2-8 A denture border short of the mylohyoid 
ridge digs into the residuaJ ridge and causes paim If 
shortcned, the dcnturc border will impinge again 
upon the ridge. 
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Fig. 2-9 In severe alveolar ridge resorption, thc Fig. 2-10 Border molding of thc mylohyoid ridge 
mylohyoid ridgc bccomcs promincnt and eauses pain area should bc pcrformed 4-6 mm below this ridgc, 
when pressure is applied by the denture. Later the impression surface of thc denture on the 

mylohyoid ridgc arca is relieved. 




Ftg. 2-11 The properly extended lingual fiange can 
be shaped into a "concavc shelf (thickened line). 
which is useful for retcntion and stability of the dc- 
ntuvc. 




Fig. 2-13 Testing tlio tensum forces with <\ fiuger or 
a mouth mirror. 




Fig. 2-12 As the mylohyoid muscle runs anteroin- 
feriorly even when it contraets maximally, it allows 
exiension of the denture bordcr beyond ihe mylohy- 
oid ridgefModified from Kamijo, Y.). 




Fig. 2-14 Exaggeratcd tongue movement in which 
thc tongue is prolruded outsidc the dental arch to re- 
cord the mylohyoid muscle during imprcssion taking. 
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the mouih during contraction which might causc pain or de- 
niure dislodgment and therefore the denture borders tend to 
be mistakeiüy shortened. However, as the muscle fibcrs run 
aiiicroinferiorly cvcn during niaximum muscle contraction, it 
is possible to extend the denture bordcr bcyond the mylohy- 
oid ridgc to which thc mylohyoid muscle attaches(Fig. 2-12). 
Morcover, in the case of the elderly, the contraction of the 
mylohyoid muscle is not so strong. The muscle tension can he 
evaluated by palpating the floor of (he mouth with a finger or 
a mouth mirror(Fig. 2-13), 

Whcn making an impression ot this region. somc think that 
the movemcnt of the mylohyoid musclc would be recorded by 
moving ihc tip of tongue toward the opposite side. However, 
tonguc movement is due to the action of the gcnioglossus 
rruisdc(Fig. 2-14), The mylohyoid muscle contracts during 
swallowing. By this tongue movement, instead of the move- 
ment of the mylohyoid niuscle, thc movcment of the floor of 
the moutli which might be strained by the tongue will be re- 
cnrdcd, TMs movement of the tongue can bc considered to be 
exaggeratecL 

As exaggerated tongue movements during impression mak- 
ing will be thc cause of underextendcd horders, cxccssivc 
movements should be avoided. ff thc tongue is protruded over 
thc dental arch, the lingual sulcus will become shallow and an 
extremely shortened bordcr will be obtained. During ordinary 
lunctions like mastication, the tongue is never protruded out- 
side the dental areh, like a child's playful gesturc of stieking 
out his/her tongue. lf protruded, it might be bitten during 
mastication. A functional situation is, in other words, not a 
state of exaggerated movements. Furthermore, cven if the 
dentist undcrstands the tonguc movcmcnts, during impression 
taking. it is impossible to expect an elderly patient to follow 
such a complicated instruction(Fig. 2-1 5a ( b). Impression 
rnaking should be performed only by the dentist him/herseif, 
It should never be a task requiring assistancc from the pa- 
tient. 

As thc denture is used in a closed tnouth, the Eongue should 
not bc moved around too much during imprcssion niaking. 
Ihc nuthor never inviies tongue movcmcnt during inipression 
making. The patient is asked only to relax the tongue com~ 
fortably. The impression is then madc 4-6 mm below the land- 
mark, the mylohyoid ridge, and thus the extent of thc denture 
border is decided at the mylohyoid ridge area(Fig. 2-16}. 
Even ihough thc case may be favorable for more inferior ex- 
tcnsion of the border, the border is limited only to this length 
by trimming the extended border. Of coursc, denturc reten- 
tion and stability may be better with thc lengthened border. 





Fig. 2-15 The patient is instructed to slightly touch 
the comer of thc mouth with thc tongue. The word 
"shghüy" is quite vaguc and elderly paticnts can not 
perforni a complicated instruction. 




Fig. 2-16 The impression should be raadt to cover 
4-6 1 mm beyond the mylohyoid ridge. This is the 
length of the denture border in thc mylohyoiu ridge 
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mylohyoicl nnjsde 



Fig, 2-17 The posterior half of the reuumolar pad 
k füled with resilicut glandular tissues(Illusnation 
from Kamijo, Y.). The peripheral scal of the denturc 
can be obiatned whcn the denture border is placcd 
on this tissue. 




Fig, 2-18 Tlie distal end of the dcnture should be 
placed at a point 2/3 of the way up the retromolar 
pad, 




F3g. 2-19 By connectin^(doued lines) thc indcx 
lines on the buccal sidc, thc distal end and the lingual 
sidc. thc posterior outline of the denturc basc can be 
determined automatically and easily. 



However, some paticnts will complain of tightness at thc base 
of the tonguc in lengihened cases. Therefore the denture bor- 
der should be extended only as far as necessary. 

Retromolar pad area 

The denture must cover more than half of the retromolar 
pad. Histologically, the retromolar pad is composed of a firm 
fibrous connective tissue papilla in its anterior half and soft 
tissue containing molar glands in the posterior half, These two 
parts are named separately as the anterior "pear-shaped pad" 
and the posterior ^retromolar pad'\ 12) However, in edentu- 
lous cases, it is hard to distinguish them with the naked eye 
and thus clinically the two parts should be regarded together 
as the retromolar pad. 

The posterior pcripheral seal can bc obtained by placing the 
denture border over this resilicnt glandular tissue(Fig. 2-17), 
Anywhere is possible on the glandular tissue, but if the den- 
lure border is placed too far posteriorly, some patienis will 
complain of tightness at the base of the tongue and thercfore 
it is best to cover 2/3 of the retromolar pad(Fig. 2-18). 

As the temporalis muscle fibers attach to thc distal portion 
of the retromolar pad, stimulation from this muscle prevcnts 
the pad from resorbing. So, the retromolar pad is also used 
as a landmark for orientation of the occlusal plane» There- 
fore the retromolar pad must be incJuded in the impres- 
siom 

Even though the mandibular molar region is thought to be 
the most difficult area for impression making, thc outline of 
thc denture base can be deiermined casily and automatically 
by using these indexes. It is just necessary to connect the in- 
dex lines, namely lines placed 1 mm beyond the external obh- 
quc ridgc, 2/3 of thc way from the anterior border of the re- 
tromolar pad and 4 to 6 mm below the mylohyoid ridge(Fig. 
2-19). 

However, pain may occur on the buccal side of the re- 
Iromolar pad region during mastication evcn though the tlc- 
nture is designed in the above mentioned ways. This is due to 
the masseter muscle, a strong elevator, which is iateral to the 
rctromolar pad and covcrs the buccinator muscle. When the 
masseter muscle contracts, its enlargcment presses the denture 
border with the cramped buccinator muscle. As the denture 
occludes, it can not move during function of the elevators, So, 
when the distobuccal border of the denture base is cxtended 
into the functioning area of the masseter muscle, the mucosa 
will bc pressed againsl thc denture base leading to pain (Fig, 
2-20). 

In order to avoid such a situation, the movement of the 
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masseter muscle is recorded in the impression by creating iis 
reactive contraction through pushing thc tray during the bor- 
der molding procedure. Thc tcnsion of the masseter muscle 
wil] make a concavity in the distobuccal outiinc of the im- 
prcssion. Another way is to reduce the overlengthened border 
through observing thc rcdncss or displacement of the denture 
aftcr insertion of the new denture made by connecting the in- 
dex lines, This method is easier for those who are not familiar 
wiih the previous one. 

Retromylohyoid fossa 

The postcrior border of the lingual flange can be the curve 
ohtained by connecting the index lines placed 4-6 mm lower 
than the mylohyoid ridge and on ihe retromolar pad. Howev- 
er, it is gcncrally assumed that the denture border lengthcncd 
posteroinferiorly into the retromylohyoid fossa can promote 
retention and stability of the denturefFig. 2-21). The aulhor 
h;is occasionally lcngthened the border for those cases with se- 
vere bonc rcsorption. However, it has caused the complaint of 
tightncss at the hasc of the tongue. Thereforc rctcntion and 
stability have bccn obtained by othcr means(P. 103) rather 
tfmn a lengthened border in the majority of cases. 

Aciually it is vcry difficult to make a dcfinitive border, 
namely to makc an appropriate impression, in this area. If thc 
denture border is lengthened inappropriatcly, this will be the 
worsi possible situation and will result in the oppositc effect 
of the aim such as the dislodgment of the denture or an uJcer 
occurring along the overextendcd bordcr. The posterior bor- 
der establishcd by connecting the index lines, as mcntioned 
hefore, is just enough in cases wherc rctcntion and stabihty 
can be obtaincd by other means. In almost all cases, thc bor- 
der obtained by this rnethod will be usable. Simplicity is best. 

Àlthough the above method is recommended, one may 
make use of the rctromylohyoid fossa. 

The space distal to the mylohyoid muscle is referred to as 
the retromylühyoid fossa. It is bounded by the mylohyoid 
muscle anteriorly. Ihe retromolar pad latcrally, the superior 
constrictor muscle posterolaterally, the palatoglossus muscle 
posteromedially, and the tongue medially. Therc is no struc- 
turc and so it is possible to lcngthcn the denture bordcr into 
this space. During border niolding, the border in this area is 
pushed into the retromylohyoid fossa by the strong intrinsic 
and extrinsic tonguc niuscles, and thus it will show the so-cal- 
led S-curve as vicwed from the impression surface(Fig. 2-22). 
At this time, the posterior limit of the lingual border is de- 
fined by the palatoglossus musclc and thc lingual slip of thc 
supcrior constrictor muscle. This is called the retromylohyoid 




Fig. 2-20 The masseter muscle aüachcs at the ex- 
lernal side üf the retromolar pad and covers the buc- 
cinator, It indirectly presses the denturc border 
through the eramped buccinator during function(Mo- 
dified from Kamijo, Y). 




Fig. 2-21 The posterior border of the lingual flange 
is thoughl to be Jengthcncd posteroinferiurly in order 
to obtain rctcntion and stabihty. However, making 
thc impression in this area is difficult and so the rc- 
lention anri stnbility shuiild be lcft to othcr tneans. 




Fig. 2-22 The pustcrior border ts pushed intu thc 
fossa by thc strong mtrinsic and extrinsic tongue mus- 
ctcs, and thus the lingual border of thc tiuprcssion 
will show the so-called 'S-curve" as viewcd from thc 
impression surface. 
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Fig. 2-23 The dcfiniiive posterior border of ihe 
lingual flange is limited by the palatoglossus muscle. 
À and the lingual slip of ihe supcrior constrictor mus- 
ele t BfFrom Fish, This is called the rctromy- 

lohyoid curtain 




Fig. 2-24 ln this case, thc rctromylohyoid fossa is 
small and thus it is difficull to extend the dcnture 
border. 




Fig, 2-25 The retromylohyoid fossa is shortencd by 
protrusion of thc tongne, Tfic extension area should 
be evaluated by a mouth mirror whcn the patient is 
instructed io makc moderate tongue movements. 



curtain(Fig. 2-23). Wheu tbe tongue is protruded, the curtain 
also moves anteriorly. In some cases, the retromylohyoid fos- 
sa becomes greatly shortened and it seems impossible to ex- 
tend the denture border. The extcnsion of the denture border 
can be determined by exarnining the tightness of the fossa 
with a mouth mirror when the patient is instructed to make 
moderate tongue movemeuts such as touching the maxillary 
anterior ridgc with the tip of the tongue, Usually the space is 
wider than expected(Fig. 2-24,25). 

By extending the denture flange into this region, a 
peripheral seal can be obtaincd continuously from the re- 
tromolar pad rcgion to the anterior lingual sulcus. Tn addition, 
this extendcd lingual flange can be shaped accordingly for 
guiding tongue plucement onto the polishecl surface of the 
lingual flangc, Moreover, the projected posterior border will 
literally serve as a flange(the projecting edge of a train wheel) 
by physical means, leading to an improved dcnture/^' 45 

Sublingual gland area 

The sublingual gland lies above the mylohyoid musde, The 
gland is raised when the mylohyoid muscle contracts during 
swallowing(Fig> 2-26), The position of the mucosa of the 
floor of the mouth may be recorded higher through impress- 
ion making hy excessively moving the tip of the tonguc. 
However, the lingual flange extension is decreased and a 
space is creaied between the denture border and the mucosa 
of the floor of the mouth wbilst the mylohyoid muscle is at 
rest, leading to impairment of the peripheral seal(Fig. 2-27). 

Similar to impression making in the mylohyoid ridge area, 
the patient is never instructed to perform any movements of 
the tongue, but asked only to relax the tonguc comfortably. 
The mouth is nearly closed and the tongue lics on the floor of 
the mouth completely. This is the "impression position* 1 of the 
tongue(Fig. 2-28). Through border molding, the depth of the 
lingual vestibule is recorded in this situation and this will in 
turn be used as the length of the lingual flangc in the sublin- 
gual gland area, so that the lingual border seal can be estab- 
lished effectively(Fig. 2-29). 

Is this length all right when thc subüngual gland is raised by 
the contracted mylohyoid muscle or not? 

The lower denture will not be lifted up, even though the 
sublingual gland is raised, as the upper and lower teeth are in 
contact when swallowing. On thc other hand, the sublingual 
gland serves as a cushion due to its soft and resilient nature 
and therefore it will neithcr Jift the denture nor will its cover- 
ing mucosa be traumatized by the denture(Fig. 2-30). This 
length is quite enough for normal functional movements. 
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Fig. 2-26 Position of the sublingual glandfFrom 
Kamijo, Y.). ft lics above the mylohyoid muscJe and 
is raised by the contractcd mylohyoid dunng swaJIow- 
ing. 




Fig. 2-27 If the denture border is made shorl to re- Fig, 2-28 "Imprcssion position" of the longue. 

lieve the raised suhlingual gland, a spacc will oecur Complicated instructions are never given to the pa- 

between the denture border and the mucosa when tient The patient is asked just to relax the tongue 

thc myiohyoid musclc is at rcsr and thus the pcripher- comfortably, 
a) seal will be lost. 




Fig. 2-30 The subJingunl gland serves as a cushion, Fig. 2-29 Depth ihc lingual suJcus in the subling- 
so neither lifts thc denture nor causcs thc mueosa to ual gland area is recorded wbcn the tongue is relax- 
be traumatr/ed by the denture. ed. 
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Fig. 2-31 Tongue movements are made by pressing 
Ihe anterior portion of the tongue with thc forefingcr 
Such an amount of longue movement is recom- 
mended for those who want to makc tongue movc- 
mcnts. 



Retruded tongue position 



Fig. 1 Thc retmded touguc position is seen in a 
slightly opened moutfa. This is found in 25% of peo- 
ple. fi ts hard to maintain the lingual peripheral seah 
ftfid thus air or food easily enter beneath the lingual 
borders. 




Flg. 2 Retrudcd tonguc position can be corrected 
by having patients train themselvcs to place their 
tonguc ovcr the groove on the lingual surface of the 
dentuxe. 



In a slightly opened mouth, the tongue appears re- 
laxcd and complctcly covers the öoor of the mouth 
with the tip of the tongue lightly contacting the lingual 
surfaces of the lower anterior teeth and the lateral bor- 
dcr of the tongue covcring the occlusal surlaees of thc 
posterior teeth. This is the normal position of the 
tongue 5 '. This tongue position is quite favorable for 
maintaining the lingual periphcra! scal which improves 
retention and stabUity of the denture. 

However, such a normal tongue position is missing 
in somc peoplc. Wright et aL 6) found that about 75% 
ot people had a normal tongue position, but the re- 
maining had a retruded tongue position. In these 
cases, it is hard to obtain a peripheral seal as air or 
food can easily enter beneath thc lingual horders(Fig, 
1). Even thc "concave shelf'\ as mentioned later, can 
not work effectively, 

It is thought that thc rctrudcd tongue position can 
be improved by training the tongue. Levin reported 
that thc following mcthod proved successful for many 
patients 71 . 

A small "training groove" about lü mm long, 2 mm 
wide, and 2 mm deep is made just below the central 
incisors(Fig. 2). Tlie patient is instructcd to place the 
tongue on the groove at all limes except when eating 
and speaking. The edges of tbc groove are slightly ta- 
pered and smooth so as not to irritatc the tongue. Hc 
reported that most patiems could leani to keep the 
tongue on tliis correct position within a few wecks. 
Finally, the training groovc is fillod with auto- 
polymerizing acrylic resin* 
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However; it must be noted not to insert the tray carelessly be- 
cause the patient might open his/her mouth widely and roll up 
Lhc tongue. 

Somc dentists are not satisfied unless tongue movements 
are used to record the movement of the floor of the mouth. 
The movcments should be carried out by pressing the anterior 
portion of the tonguc with the forefinger of the opcratofs 
other hand during impression making, Only such an degree of 
toogue niovement is recommended(Fig. 2-31). Exaggerated 
longue movements will cause an underextended denture bor- 
der. 

Labial flange area 

The orbicularis oris is the niajor muscle in this rcgiom As 
its muscle fibcrs run horizontally, carc must be taken not to 
overextend the impression border in cases with weak muscle 
tension in this region. 

The mentalis muscle is one of the muscles constituting thc 
lower lip. Its musde fibers are vertical and the origin attaches 
higli on the mandibular alveolar process, therefore the labial 
vestibulc becomes shallow when this muscle contracts. How- 
ever, if the lip is pulled too much as a result of being over 
conscious about this contraction during border molding, the 
vestibule will become too shallow because the attachment of 
the muscle is higher than thc base of the labial vestibulc(Fig. 
2-33). 

In patients cxhibiting strong muscle tension of thesc muscles 
in this rcgion, this causes the lower lip to fall inwards and the 
impression bordcr becomes thin and shorL As a result, the 
completed dcnture might have an insufficient peripheral scal, 
In general, the instruction is given to bite the operatofs fin- 
g£rs which arc placed between the tray and the maxillary 
ridge. As the masticatory muscles become tense and the lower 
lip becomes loose as a reflex, thc impressioii is then made in 
this skuation(Fig. 2-34). 

Usually it is recommended that the patient is instructed to 
closc rhe mouth slightly with relaxed lips and the lower lip ts 
pulled lightly outwards and the depth of the vesEibule is re- 
corded as it is seen(Ftg. 2-35). However, wilh this method a 
portion of thc mentalis muscle will be covered by the denture 
base. So care should be taken not to apply excessive pressurc 
with the insufficiently softened compound during border 
molding and moreover, the impression surface of the com- 
pletcd denturc should be earefully adjusted using pressurc-in- 
dicating paste. In the case of severe ridge resorption, it may 
be difficult to recognize the inferior labial frenum even though 
the lower lip is pulled outwards. It need not be recorded forc- 




Fig. 2-33 Whcn the Hp is pullcd too much during 
border mokiing, the vcstibule becomes shallow as the 
mentalis musclc attaehment is highcr than the base of 
the labial vcstibule. 




Fig. 2-34 On biting thc opcrator's fingers. the mas- 
tieatory museles become tense and the lips beeome 
relaxed as a reflex, then the impression is made in 
this situation. 




Fig. 2-35 The lip is pulled lightly outwards and the 
dcpth of the labial vestibule is recorded as it is secn. 
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Fig. 2-36 The genial tubcrclcs are ithe origins of 
both thc genioglossus and geniohyoid musclcs. They 
do not undergo bone rcsorption. They can project 
promincntly in cases of severe bone resorption. 




Fig. 2-37 The dcnture flange is widcly eliminated in 
thc gcnial tubercles region in many denturcs for fear 
that this part may be loaded when thc denture moves 
tissueward due to occlusal forces.(This is thc dcnture 
of []u patient shown in Fig. 2-36, whieh has been 
lined with a tissue conditioner by the patient himsch 
to avoid movcment of the denture.) 



ibly, but if the frenum is irritated by the completed denture, 
relief should be provided. 

Anterior lingual flange area 

The border of the impression in this area is mainly influ- 
enccd by the lingual frenum and the genioglossus musele. 
Sometimes the lingual frenum is broad. The strong genioglos- 
sus muscle lies just beneath the lingual frenum and its action 
is mainly to raise and protrude the tongue. 

The genial tubercles, whieh are the origins of both the 
genioglossus muscle and the geniohyoid muscle, are hardly h> 
volved in the process of alvcolar bone resorption, Thus in the 
case of severe bone resorption, the genial tubercles project 
higher than the crest of the residual ridge. The projection is 
extremely prominent in some cases(Fig, 2-36). 

The dcnture flange covering the genial tubercles may be 
widcly eliminated in many dentures for fear that the tubercles 
would be irriiated by settling of the denture due to occlusal 
forces(Fig. 2-37). However, if the denture border ends on the 
hard tissues, no pcripheral seal will be possiblc, The denture 
border must be extended over the genial tubercles in favor of 
improving thc peripheral seal(Fig. 2-38, 39). 

The genioglossus muscle and the lingual frcnum which lies 
over the muscle move actively and are easily traumatized, 
therefore their movements and tension must be recorded ex- 
actly during border molding. Thus the patient must be in- 
structed to make appropriate tongue rnovements in order to 
record the exact depth and width of the notch madc by the 
lingual frcnum. To provide adcquate dearance in this arca. 
the patient is instructed to make some overactive movements 
such as licking the lower lip by moving the tip of the tongue 
from side to sidc. Inadequate clearance may result in pain or 




Fig. 2-38 Confirm the genial tubercles by palpation 
and then try lo cover them with the dcnture. The 
pciiphetal scnl can ncver be establishcd when thc dcn- 
ture border ends on hard lissues,(the casc of Fig. 2- 
36) 




Fig. 2-39 The denture border covers the genial 
tubercles for the peripheral seal.(This ts a new dc- 
nturc for the ease in Fig. 2-36 which has been lined 
with a soft liner.) 
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inflammaiion. Tongue movemcnt is never requestcd during 
impression making. However, this is the only area where 
lunctional movement of the iongue is necessary. But this pro- 
cedure may require great skill. If the clearance is too wide, 
thc denture will loose its seal, which is important for reten- 
tion. Finaüy the denture should be trimmed little by little by 
properly cxamining the denture after it has been inserted. 

The internal surface of the denture covering the genial 
tubercles should be adjusted carefully using pressure-indic- 
ating paste at thc time of denturc insertion. Therefore 
appropriate relicf on the impression, or fitting surface of the 
denture base is provided, which compensates for the amount 
of tissueward niovement of the denture resulting from occlusal 
forces. 
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Maxülary border molding is easier than that for the mandi- 
ble except for thosc cases with a flat ridge and little or no ves- 
tibular spact\ The length of the border will bc adequate if the 
sulcus is rccordcd as dceply as ii is observcd(Fig. 2-40). TCven 
if the length of thc border is inadequate, it is thought that 
good retention is possible by the so-called 'facial seaF which is 
crcated by the drape of the lips and cheeks 7) . Thus, the only 
areas wherc care is needed in impression making for the max- 
illary dcnture are the frenal, buccal vestibutar, and posterior 
horder areas, 

Frenal area 

The maxillary labial frenum is a fold of mucous membrane 
mainly consisting of fibrous connective tissue. It tenses be- 
tween the labial gingiva and the upper lip mucosa when the 
upper lip is raised. A labial notch is formed in the denture 
bordcr due to the movement of this frenum. 

The Hp movcment near thc maxillary labial frcnum is vertic- 
al and thus the notch becomes long and narrow. lf the frenum 
is pulled too far laterally during border molding, the notch 
will become too wide and the pcripheral seal will be lost, 
therefore care is necded so as not to manipulate the lip exees- 
sively (Fig. 2-41), 

In some cases, depressions are recorded beside the labial 
frenum notch due to musclc bands consisting of the origins of 
thc nasal septal depressor muscle and the orbicularis oris 5 \ In 
thesc cases, the denturc must be adequately relieved so as not 
to disturb the functton of these muscles. 

On the other hand T the muscle movemems around the buc- 
cal frenum are both vertical and horizontal, thus a wider 
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Fig. 2-40 Thc length of thc border should be re- 
corded as clceply as the suleus is observed. 




Fig. 2-41 The labial notch is long and narruw. The 
buccal notch is wide and V-shaped. 




Fig. 2-42 GcneraUy the buccal frenum runs oblique- 
ly in a posterior direction, and so its amerior move- 
meni should be recorded by pursing the iips. 
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2. Landmarks for the maxillary impreüsion 




Fig. 2-43 If border molding in the buocal space ià 
inadequate, thc deniure will iosc its seal becausc of 
the ingrcss of air undcr the denture basc when the 
buccal vestibulc is opened during siiuations in which 
the patient laughs and opens the mouth widely. 



notch should be formed compared with the labial frenum. It 
will become a V-shaped notch, Generally the frenum runs 
obliquely and posteriorly, therefore its anterior movement 
should be recorded by pursing the Hps such as when whistling, 
during border molding(Fig. 2-42). 

Buccal vestibular area 

The vestibule which extends posteriorly from the buccal fre- 
num, the so-called the buccal space, should be recorded just 
as it is seen. Even though it appears rather wide, the impres- 
sion should be rnade as it is seeru If this space is inadequately 
fonned, the denture will lose its peripheral seal because of thc 
ingress of air under the denture basc due to the opcning up of 
the buccal vcstibule when Ihe patient laughs and opens the 
mouth wideIy(Fig. 2-43, 44a—d). In addition, it may not Icad 
to an appropriate arrangement of artificial teeth and a proper 
polished surface(P. 84, The importance of the impression of 
the buccal space). 

In the rare case when it is hard to dctcrmine the width of 




c d 

Fig. 2-44a~*d In a severely resorbed ridge the vestibule appcars rather wide, but it should be recorded as ii is 
seen without anv hcsitation. Àn adequately widcncd impression will lead to an appropriate arrangemem of artifi- 
cial teeth and a proper polished surfacc. 
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2. Landmarks for thc maxillary imprcssion 



the vestibule and thus thc width of the denture border, due to 
severe alveolar ridge resorptionfFig. 2-45) f the appropriaie 
width of the vestibule ean be estimated by using the remnants 
of the lingual gingival margki as a guide. 

Watt measured the buccolingual hreadth of the dentate 
alveolar ridgefthe horizontal breadth of the alveolar process 
from the lingual gingival margin io the niaximal projection of 
the buceal surface of the ridge) and found that this measure- 
ment for evcry tooth position was remarkably constant. 
Therefore hc has suggested that when the remnants of the 
iingual gingival margin can be located in the edentulous 
mouth, the cheek position can also deduced by using it as a 
Iandmark S) (Fig. 2-46a). As shown in Fig. 2-46b, the average 
measurement of the buccolingual breadth in the dentate molar 
region is 10-12 mm. However, after extraction of the leeth, 
ihe remnants move outward 3-4 mrn from the position in the 
dentate mouth, so the width of the vestibule should be esti- 
ifiated by deducting this value from the mean buccolingual 
breadth of dentate patients. 







BLBflV 











Fig. 2-46a Tbe buceolingual breadth of the dentutc alveolar ridgc(BLB, 
horizontal breadth from the lingual gingival margin to thc maximal projcc- 
tion of the buccal surface of the alveolar ridge) was remarkably constant 
for each tooth position{Watt, D.M.). 




Fig. 2-46b The buccohngual breadth of the alvcolar ridgc. The remnants 
of thc lingual gingival margin move outwards 3-4 mm after extraction of 
thc teeth, so the width of thc vestibule should bc estimatcd by deducting 
this value from BLB(Watt t D.M.). 




Fig. 2-45 In a severcly resorbcd ridge, thc width of 
the vestibule is hard to dctermine. 
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e t 

Flg. 2-47a — f When the buccaJ space is extremely wide, it might bc fcared that thc dcnture border has been 
molded too thickly. The width of ihe spacc was reeordcd just as it was seen(a s b). When this thickness is trans- 
ferrcd to the denture border, the eoronoid process of the mandible may comc into contact with the denture in 
function. Thc imprcssion conipound should be softened in this area(c), and ils width is confirmcd by lateral 
movemenls of the mandibie(d). As contact was present, a shallow concavity was formcd on the outer surface of 
the impression compound(e, f), 
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As inentioned by Watt, this estimation can not be apphed 
to all cases: however, it can be used as an approximate guide 
to detcrmine the width of the denture border. In addition, he 
statcd that a slight overestimation of sulcus breadth is prefer- 
able to an underestimation. In other words, the additional 
breadth in the molar region can be accepted because in the 
dentate patient contact between the cheek and alveolar pro- 
cess may not be prcsent in the molar region. Moreover, the 
buccinator can act more effectively against a slightly over- 
moldcd bulge, lcading to an improved buccal seal. 

In cases where one is worried that the bordcr may have 
been molded too thickly, when the thickness is transferred to 
the denture border, fhe coronoid process of ihe mandible may 
come into contact with the border during function. This 
should be confirmed by asking the palient to tnove the jaw 
laterally after softening the compound on thc distobuccal bor- 
der. If there is any contact, a shallow concavity will be cre- 
ated on the outer surface of the buccal border(Fig. 2-47a— -f), 

Posterior border area 

The hamular(pterygomaxillary) notch is situated between 
i\k maxillary tuberosity and the hamulus of the medial ptery- 
goid plate. It is a favorable landmark for placing the posterior 
border, which is the most important part for retention of the 
upper denture(Fig. 2-48). If a mouth mirror or a T-burnisher 
is slid posteriorly along the crest of the alveolar ridge, its edge 
will drop into a displaceablc depression, the hamular notch- 
(Fig. 2-49). It can be satisfactorily recorded as there is no 
muscle or ligament in this notch. If the denture is extended 
madequately, the posterior border will be situatcd on the 
maxillary tuberosity and a peripheral seal can not be expected 
from this nonresiüent tissue. 

The vibrating line{ah-line) runs from one hamular notch to 
the other across the palate, on which the distal end of the up- 
per denture should be placed* When the patient says "ah" the 
soft palate rises up and returns to its original position when 
the patient relaxes* By repeating this movement, the junction 
of the hard and soft pa]ates(vibrating Hne) can be recognized 
as a foldfFig. 2-50. The hard and soft palates described here 
mean the clinical ones. See "Clinical junction of the hard and 
soft palates and its relation to ah-line"). Howevcr, the bound- 
ary line of movement is not well-defined and is an area rather 
than a line. 

Strictly speaking, the vibrating line is situated slightly post- 
erior to the junction of the hard and soft palates, that is, on 
the soft palate, thus if the posterior border is placed on this 
line, the pcripheral seal will be establishcd due to the cushion- 
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Fig. 2-48 The concavity beiween the pterygoid 
hamutus(A) and the maxillary tuberosity(B), the 
hamular notch(C), is a Jandmark for plaring the pos- 
terior border of the upper denture. 




Fig. 2-49 The edge of a mouth mirror drops imo a 
resilicnt depression, the hamular notch. By using this 
cushion the pcripheral seal can be estabiished. 




Fig. 2-5Ö Thc vibrating hnc(ah-line) ean bc reeog- 
nized as a fold vvhen asking the patient to say^ah" 
and relax. 
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The "clinical" junction of the hard and soft palates and its relation to the vibrating line(ah-line) 





Fig. 1a, b SagiUal seetion through the midline of 
an edentulous maxilla, a: The hard palatc ,which is 
supporicd by bone, eontains glandular tissue and 
musclc fibers in the submueosa(by eourtesy ©f 
Hiroyuki Uchida)- b: A = "dinicar junction of hard 
and soft palates, B = ah-lme t C = foveae palatinae, D 
-anatomical junction of hard and soft palates. 



In anatomy, thc hard and soft palates are distin- 
guished by the existence of bony support, Thus the 
junction of these two palatcs is on the distal end of the 
bony palate. In gencral, the vibrating line which is 
used as a posterior guide for the upper denture is con- 
sidered to coincide with, or be situated somewhat pos- 
terior to, this anatomical junction. 

Thc foveae palatinae situated near this junction are 
also used as a landmark for deterrnining the posterior 
bordcr of the denture. ln anatomy. the foveae palati- 
nae are situated on the distal end of the bony palate or 
somewhat anterior to it 5,lü) . Various reports have de- 
scribed the relation between the fovcae palatinae and 
thc vibrating line, perhaps depending upon the various 
methods of determining ihe vibrating üne. Among the 
reports, Chen stated that ''No foveae palatinae are 
situated antcrior to thc vibrating line 1 * 11 ^ Thus, if the 
vibrating line is thought as the junction between thc 
movable and immovable portions of thc palate t when 
the patient says "ah'\ it would be guessed that the vib- 
rating line is located on thc anatomicai hard palate 
which is situated anterior to thc cnd of the bony pa- 
Jaie. 

As shown in Figure 1-a, the hard palate possesses a 
portion made up of a 4-5 mm thickness of submucosa 
which contains muscle insertions as well as glandular 
tissue. Hven though the hard palate is supported by 
bonc, it is effccted by the ievator and tensor muscles 
of the velum palatini and so it is considered to be mov- 
able. 

Clinicaily, frorn only inspection and palpation, it is 
difficult to determinc whether the palate is supported 
by bonc or not. So t the term, "clinicar hard and soft 
palates, should be advocated. The hard palate has a 
firm attachment to the underlying bonc, and thus it is 
hatd and immovable on palpation, It is covered by 
keratinized epithcliuiTL the masticatory mucosa. The 
soft palate does not lie directly on bone and is solt and 
movable on palpation. It is covered by non-keratinized 
cpithelium and filled with blood vessels whicb make it 
appear red in color, Thc lurther it extends posteriorly, 
thc greater the movement is effccted by the muscles m 
the submucosa. The clinical junction of the palates is 
entirely anterior to the anatomical junction as sbown 
in Figure 1-b. A siinilar idea is demonstrated in Pend- 
leton's figure in Boueher's textbook, hut it does not 
mention a distinction betwccn the anatomical and cli- 
nica] junctions and thc junction in the textbook secms 
to be somewhat anterior to the clinical junction men- 
tioned above. 
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2, Landmarks for the rnaxillary impression 




ing cffect of the soft palate y) , Moreover, as mentioned later, if 
the posterior border is slightly pressed into the mucosa along 
this line, the valve seal will be improved. This junction can 
also be located by blowing out through the nose with the nos- 
trils elosed in which case the soft palate will expand down- 
wards(Fig. 2-51 , nose-blowing method). 

Usually the vibrating line passes slightly anterior to the 
foveae palatinae. thus the posterior bordcr can be determined 
hy tising the fovea as a landmark n) {Fig. 2-52). 

In rhe postcrior part of the submucosa of the paiate, the 
pnlaüne glands extend antcriorly from the soft palate to the 
first molar region, taking the shape of a mountain on either 
sidc of the midline. The thickness is 4-6 mm in the soft palate 
and 2-3 mm even in the anterior part on the hard palate 5} (Fig. 
2-53), Thus there is no need to be anxious rcgnrding how far 
the posterior border can be extended. If the border is placed 
□nly on these palatine glands which posscss a cushioning 
effect, this would be adcquate for retention, even if it is 
placed slightly anteriorly. A little more extension may not 
lead to much bctter retention. If it is overdone, the situation 
will be worse ihan that of under extension and will lead to a 
gag rcflex and irritation of the movable mucosa* Thcrefore it 
is recommended thai the posterior border is determined by 
carefully avoiding the portion moving around the vibrating 
line whilst saying *'ah". 

Some clinicians might extend the posterior border posterior- 
ly so as to covcr the foveae palatinae by considering the ana- 
tomicai junction of the rwo palates, but this concept is not re- 
commcnded. 



Fig. 2-51 Blowitig oui through the nose whilc clos- 
ing the nostrils causes a downward expansion of ihe 
soft palatc. 




Fig. 2-52 The vibraiing line passes slightly anterior 
to the foveae palatinae. 





Fig. 2-53 a: Thc palatine giands extend anteriorly from the soft palate to the first molar rcgion taking the 
shape of a mountaiö on either side of the midlinelKrom Kamijo> Y.). b: The thickness is 4-6 mm in the soft pa- 
late and 2-3 mm in the anterior region(Cross seetion in the region of the maxillary molars, by courtesy of 
Hiroyuki Uchida). 
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Fig. 2-54 The Briiannia metal edentuJous tray for 
inodeling compound is also recommended for algi- 
nnk\ Hiis type ul tray can bc iidjustcü by cutting imd 
bcnding, so it is nlso useful for eomplicated ridge 
forms. 




Fig. 2-55 Âs the maximaily extended impression is 
made using alginate with a stiff or thick consistencv, 
the denture outline is drawn on the impression 
according to the anatomical landmarks. This will pro- 
vide important informutjon for thc dental tcchnician. 



In addition, during border molding, onc layer of compound 
is added on the tissue side of the posterior border of the im- 
prcssion tray and then the tray is scated in the mouth so that 
additional pressure is applied to this area, In other words, thc 
distal end of the denture will be pressed into the mucosa lead- 
ing to a better peripheral seaL 

3. Preliminary Impression 

Whcn making thc preliminary imprcssion using a stock tray, 
a rough but maximally extended impression should be made 
so as to obtain ali the anatomical landmarks. Alginate im- 
pression material should be used for the preliminary impres- 
sion because its manipulation is simple and the setting time is 
fast, making it a little more pleasant for the patienL In addi- 
tion, it will not distort the soft tissues because of its soft con- 
sistency. However, it is necessary to push away the surround- 
ing tissues to a certain extent in order to capture the anato- 
mieal form of the alveoJar ridgc. For this purpose, the con- 
sisiency of alginate must be stiff or ihick by reducing the 
amount of water compared with a normal mix.(Fig. 2-55). 

Whcn the impression material is to bc alginatc, an edeniLi- 
lous stock tray for alginate is usually used, but it may be pre- 
ferable to usc the Britannia metal edentulous tray for model- 
ing compou nd ( N akaza wa 's tray, Sankin). This type of tray can 
be adjusted to somc dcgrcc by cutting and bcnding cven for 
complicated alveolar ridges, Moreover it is strong and easy to 
clean(Fig. 2-54). Any deficiem tray border should be cor- 
rected by adding utility wax. 

In the case of a severely resorbed ridge with quite a compli- 
cated contour, a rough impression is frequently made with im- 
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pression compound and then thc inner surface of the impress- 
ion is reduced to a depth of l-2mm. This will serve as a pre~ 
liminary impression tray for alginate{Fig. 2-56a, b). 



4. Constructing the individual tray 



During the procedure of impression making using a mental 
imagc of the complcted denture, an appropriate impression 
will not bc made if the tray distorts the tongue. cheeks, Hps or 
floor of the mouth. A stock tray can be used for all kinds of 
alvcolar ridgcs, but it may not be adaptable in each and evcry 
case. Thus a proper impression can not be made with a stock 
tray (Fig, 2-57). 

À preiiminary impression is first made with a stock tray and 
then a preliminary cast is made of artificial stonc. A tray 
which will fit the individual patient is made on this cast. This 
is called the individual tray. Autopolymerizing acrylic resins 
are used widely because they can not be distorted by the 
temperature of the mouth during impression making, and 
moreover are strong and have good handling characteristics. 




Fig. 2-57 a: An appropriate impression can not be made with a stock iray(lefi), as it distorts the tonguc, 
eheek, lips or floor of the mouth, Ân individual tray(right) which mimics the menial image of thc complcted den- 
ture is necessary, b: Fingcr resls are made bilatcrally in the first molar region of thc lowcr individual tray. If thc 
tray is cUrectly held by the fingers, thcy will distort the tongue and chceks. 
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5. Final impression 

Whcn making the preliminary impression, ;i maximaHy ex- 
tended impression is created using alginate with a stiff or thick 
consistency. Thus, even if the individual tray is made accord- 
ing to the outline of the denture base transferred onto the 
primary cast{P.135 P Fig. 9-37), it tends to be overextended. 
Therefore, the length of the tray border must be carefully 
checked in the mouth prior to border molding(Fig. 2-58). 

If thc length of the tray border is not properly extended, 
especially if over-extended, border molding is liable to be in- 
correctly performed. As modeling compound docs not flow 
easily, even if the tray has an overextended area, the model- 
ing compound added on this border will not be completely re- 
movcd and thus there will be no exposure of tray resin, dur- 
ing border molding. So, this may lead to the mistaken belief 
that the appropriate border has been apparently recorded. 
Thus, the method in which modeling compound is added to 
the tray border on the cast prior to border molding procedure 
is not recommended. If the tray is underextended, it will be 
diffkult to handle the modeling compound because it can lose 
support due to its increascd width(Fig. 2-59a, b), 

Zinc oxide-eugenol paste, being free-flowmg, should be 
uscd for the final impression, If a rubber base impression 
material which has a poor flow, such as polysulphide rubher, 
is used, Ehe bordcr will be extended widely and all the efforts 
in border molding proeedures will have gone with the wind. 
When a poorly flowing material has to be used, escape chan- 
nels should bc drillcd through thc palatal part of the upper 
tray, otherwise it is hard for the impression material to flow 
out, especially in the maxilla. Excess matcrial will aeeumulate 
along the borders, Incidentally, the eugenol contained in the 
zinc-oxide eugenol impression material is known to be a 
strong irritant, so it is especially not recommended for use in 
aged people. Moreover, as the free eugenol is slill stieky after 
setting, the technical procedure is not smooth. A non-eugenol 
pasto having an ideal flow will hopefully be developed soon. 



Fig. 2-59a, b With an undcrextended tray, the 
handling of modeling compound is difficult becausc 
of the loss of support due to itS incrcased width. 
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6. Improving the master cast 



[f the form of the border of the impression is not accurately 
reprodueed on the east, the wholc impression making proce- 
durc will come to nothing. Thus, it is essential to coirectly 
box the impression. If boxing is not pcrformcd or thc height 
of ihe land of a boxed cast is too low, the denmre border will 
have to be made by guessing its fomi{Fig. 2-60), It hardly 
makes sense to guess the shape of the border because this is 
important for the peripheral seal. Even in cases where time is 
limited, beading the bordcr of the impression with utility wax 
should at least be done prior to pouring the cast(Fig. 2-61 ). 

On the other hand, when boxing is pcrformed, the land of 
the cast is likely to become higher because generally, too 
much carc is taken to reproduce the imprcssion border accur- 
ately on the cast. In other words, it appears that most boxcd 
casts have an extremely deep sulcus. If it is too deep, !he fol- 
lowing technical proccdurc\ making a baseplate, will be quite 
üfficult. As if the procedure was done with closed eyes, it will 
not be possiblc to extend or adapt the baseplate precisely into 
thc sulcus(Fig. 2-62), Naturally, when the land is high, under- 
cuts may occur in a deep sulcus, and thus thc land may frac- 
ture during fabrication of the baseplate. An inappropriate 
baseplate will be made and it might lead to an incorrect jaw 
registration, The portion bcyond the most prominent region 
of the outer surface of the rounded impression border 
apparently looks like an impression of the tissues, but it is 
made by excessive flow of imprcssion material during impres- 
sion making and is not a true record of the mucosal surface. 
Thus this part of the impression does not need to be restored. 
This portion will bc molded during waxing, becoming the 
polished surface. Therefore the height of the land should be 
somewhat higher than the widest region of thc sulcus. The 
edges of thc land are slightly tapered and smoothened(Fig. 2- 
63a,b, 64). 

Às the cast is made of dental stone, it naturally does not 
represent the condition of the thickness or resiliency of the 
mucosa, Therefore an intraoral examination is performed and 
its condition is written on the cast, and then a plan should be 
made to cope with the situation. Only after this, does the cast 
become a u dynamic cast" which takes on life. The measures 
will vary depending on thc impression method used. As the 
imprcssion technique used in the author's daily practice is 
almost all nonpressure, measures should be taken to cope 
with thc condition w'hen occlusal forces are applied. 

Tinfoil relicf is provided accordingly on an area with a thin 




Fig. 2-60 When the land of thc casi is ovcr rcduced, 
the form of ihe denture border must be made by 
guess work. 




Fig, 2-61 Beadiug with utihty wax should at least 
be done prior to pouring the cast to reproüuce the 
nnprcssiou horder precisely on the cast. 




Fig, 2-62 If the land is high, adapting the baseplatc 
Lnto ihe sulcus will not bc possibJc, 
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covering of mucosa such as a spiny ridge, torus palatinus or 
torus mandibularis to avoid irritation due to the denture mov- 
ing towards the iissues(Fig. 2-65). For those areas where the 
thickness of the mucosa can not be clearly detected by palpa- 
tion t proper relief should be provided using pressure indicat- 
ing paste at the time of denture insertion(p, 225). 

The post-dam, which is essential for the posterior palatal 
scal, should bc carved aiong the posterior border region of 
the uppor cast as shown in Fig. 2-66. Addiiional prcssure has 
alrcady been applied to the posterior border region during im- 
pression making. This portion will be projected froni thc im- 
pression surface of the completcd denture and it will slightly 
prcss into the mucosa leading to an improvcd palatal seaL So, 
it may be thought that it is not necessary to improve the 
palatal seal again by carving the cast. However, the base resin 
will undergo shrinkage during polymerization and the post- 
erior border may be raised, thereby losing the expected palat- 
al seah A post-dam should be carved on the cast to compen- 
sate for the dimensional changes which occur during 
polymerization. 



b 

Fig. 2-63a, b Cross sections of ihe cast(Fig. 2-62) 
at the anteriur and posterior rcgions. The shacicd 
areas are much higher thau the widest rcgionfin cross 
scctiou) of thc suleus and should be elimuuited. 




Fig, 2-64 Thc hcight of the land should be some- Fig. 2-65 Relief is providcd on thc torus palatinus 

what higher than the widcst rcgion(in eross seetion) covered with thin mueosa to avoid irritution due tu 

of the sulcus, and a stight bevel is madc along the the denture moving towards the tissues, 
edgc of the land. 
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Fig. 2-66 The post-dam is deepesl a( a point 1/3 of 
the distanee from the posterior edge of the groove 
and the midpoint betwcen the midline and hamular 
notches. It becomes gradually shaJlower anteroposte- 
riorly and laterally . 



Chair design for denture patients{ 1 ) 



During the clinical procedures for denture fabriea- 
tion, the paticnt should be iti a similar position to that 
when using dentures owing to their peculiarity. ÀIl 
proccdures should be pcrformed with the patient sit- 
ting while the operator is standing, However, dentai 
chairs for adults are generally made cssentially for the 
operator to work in the sitting position, and so if the 
chair is used in a standing position, the operator will 
not find it very convenient. Moreover, most denturc 
patients are elderly and so this inconvenience might 
be doubled. As clderly people's posture is different 
froin thai of younger adults due to atrophy of the 
bones and curvature of the spinc\ the dcntal chau lor 
adults would be inconvenient for elderly people for the 
following rcasons: 

1) If the paiient is short, his/her head will rest on the 
backrcst rather than on thc hcadrest. Whcn clinical 
procedurcs are performed in a standing position for 
the operator, both the operator and thc patient will 
have to be in an uncomfortable position (Fig, 1). 

2) ü the patienf s spine is bent» as the height and angle 
of the headrest can not bc freely adjusted. some 
additional support will be needed. 

3) If a rather short patient sits on a knee bend type 
dental chair with the back of' the knee resting 
against the front edge of the chair, the hips will 
slidc forward and thus the hcad will slide down the 
backrest. As a result, the backrest will not support 
the patient's hips and lower part of the spine, and 
thus the patient will be seated in an unstable and 
tiring position. Moreover, as the feet arc suspended 
in the air, the weight of the legs will compress the 




Fig. 1 If the paticnt is short. ihc hcad wül resl on 
the backrest. Thc hcadrest can be moved ontu the 
backrcst in almost all dcntal chairs, but is inconve- 
ment for clmical proccdnres in ihc si;mdin*i positton. 




Fig. 2 In a knee bend type chair. when thc patiem 
sits with ihe back of the knec resting againsi the 
fron; cdge of thc ehair, if the femur is short, tht 1 
hips will sliilc forward and the backresi will not sup- 
purt thc paüem's hips and lowcr part of thc sptftfi 
The fect will be unsupponect and thc paiient will be- 
comc tireü easüv. 
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Chair design for denture patients 




Fig, 3 A ehair for denture clinics{Signo S2l, Mori- 
la Co.). The backrest and headrest can be frccJy ad- 
justed, The eontour lype chair can support the 
wcight of Ihe legs. 



nerves ancl vessels of the upper legs and the patient 

will become tired easily(Fig 2). 

To solve these problems, a dental chair for dcnture 
fabrication(Signo S2 1 , Morita Co.) has been designed 
by the author(Fig. 3). The main improvements are as 
follows: 

(1) The backrest can slide up and down, so it may fit 
any patient height(Fig 4a, b)< 

(2) The height and angle of the headrest can be freely 
adjusted, so may be suitable even for patients wiih 
a curved spinc(Fig 5). 

(3) Tlie eontour type dental chair, which can support 
the weight of the legs regardless of their length. is 
used, so that the patient will not become easily 
tired even during a long clinical session(Fig 3). 

In addition, a micromotor for technical work and a 
dry vacuum are set in the cart table for improving cli- 
nical efficiency, 




8 b 

Fig, 4 The backrest cnn slide up and down, so it may fit any p*ment hcighi. 



Fig. 5 The height and angle of the head- 
rest can be freely adjusted, so it may be 
suitablc cven for patients with a curved 
spinc . 
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Recording the jaw relations 



Recording the jaw relations and irnpression making are two 
importani stcps for the success of cornplete dentures. But if 
one asks thc question "Which is more important?**, recording 
ihc jaw relations must be considered to be more important. 
Everyone may havc experienced that an impression was per- 
fect, sueh that it was difficult to remove the denture from the 
ridgc when the uppcr and Iower dentures were inserted separ- 
atcly, buc when the jaw relations were ineorrect, the dentures 
bccame gradually loose on repeated ocetusion and finally were 
dislodged. On the contrary, even if the impression is a little 
deficient and thus the retemion of the dcnture beeornes poor, 
when the jaw relations are correctcd, the dentures can be 
used for a while due to the retention which can be reasonably 
improved. 

If the jaw relations arc incorrect, the dentures will move to 
occludc with cach othcr and thus be dislodged trora the ridges 
during occlusion. By the way, if thc mucosa of thc alveolar 
ridge is resilient, the dcnture will bounce away upon each ap- 
plication and release of the occlusal forces. Fortunatcly* re- 
covcry of the displaced mucosa takes place slowly due to its 
viscoelasticity. So, if the jaw relations are correct and the de- 
nturc is repeatedly pushed into the mucosa during occlusion, 
the denture will seat into the mucosa. Therefore, retention of 
the dcnture base will be sustained. 

However, 4t jaw relations" are somewhat tricky. Occasional- 
ly, it appears that nothing is wrong at the try-in stage. but 
when the dentures are inserted, one is surprised to find that 
thc occlusion is poor. The recording method which is widely 
performed using the denture base and occlusion rim requires 
skill and thus is difficult to perform correctly. The method 
in which thc gothic arch tracer is used is simple and appro- 
priate and thus should be recommended for beginners 
although here, a further step will be included in its construc- 
tion. 

The term "bite taking" is generally used for recording the 
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Fig. 3-1 The average height of the occlusion rims- 
(Jamicson, C.H, 12 '), Upper rim: 22 mm high from 
the labial sulcus üf the cast, H mm above thc crcst of 
the ridge in the sccond molar regiom Lower rim: 18 
mm from the labial sulcus, 1/2 the height of thc re- 
tromolar pad in thc posterior region. 




Flg. 3-2 Many upper occlusion rims with inadcquatc 
labial fullness are found. If the upper lip is not ade- 
quately supported, it will mislcacl thc dctcrminatioii 
of ihe oeclusal vertical dimension. If the support of 
thc upper lip is insufficicnt, cvcn with ihe same 
height of occlusion rim, the occlusal vertical dimen- 
sion wiil appcar smallcr(right). 




Fig. 3-3 An average degree of labial fullness must 
be given by referring to the mcisive papilla, The la- 
bial surface of thc occlusion rim should bc 6-7 nim 
anterior lo the middle of the ineisivc papilhu 



jaw relations, however the edentulous jaw bears no teeth to 
bite and therefore the sense of biting becomes obscure. lt is 
appropriate to say "recording the jaw rehitions". Recoriling 
the rclations between the upper and lower jaws requires the 
dentist and patient to seek one point in the 3 dimensional 
movements of the lower jaw. It can be obtained by recording 
the vertical and horizontal rclationships of the lower jaw to 
the upper jaw. It is perfornied chnically in such a way that in- 
itially the occlusal vertical dimcnsion is dctennincd and then 
the anteroposterior and lateral relations of the lower jaw are 
reeordcd at ihe dcterrnined occlusal vertical dimension. 

1. Constructing the baseplates and occlusion rims 

The relationships of the lower jaw with the upper jaw can 
not be directly recorded jn edentuious cases. Baseplates and 
occlusion rims are needed for recording the jaw relations. 
They must be strong enough to bear the occlusal force and 
made of materials which will not be deformcd by the tempera- 
ture of the mouth. Considering the handling properties, 
generally the baseplates which covcr the alveolar ridges are 
made of shellac baseplate materia] or autopolymerizing resins 
and the occlusion rims are made of modelling wax. 

When making bases and rims, average dimensions are given 
to ihe occlusion rims prior to trying them in the patients 
mouth. The height varies in each case because it corresponds 
to the crown length of the missing teeth plus the amount of 
bone resorption after the teeth are lost. However, if average 
dimensions are given to the occlusion rims, correction during 
the recording of jaw relations will be minimized and thus the 
chairtime will be shortened(Fig. 3-1). The degree of labiai 
fullness of the occlusion rim, especially in the upper lip re- 
gion, will directly influence the detenmination of the occlusal 
vertical dimension. When the labial support is inadequate, the 
appearance will be spoiled, and it will mislead the determina- 
tion of the occlusal vertical dimension(Fig. 3-2). An average 
degree of labial fullness niust be given by using thc incisivc 
papilla as a landmark(Fig. 3-3). 

2. Determining the occlusal plane 

The tentative occlusal plane, which represents the level at 
which the artifictal teeth will be set, is detennined by referring 
to the relationships between the natural teeth and the skull 
and face in the dentition and thencc by imagining the occlusal 
plane of the completed denture. Many reports have describcd 
rcfcrcncc lines used for determining the occlusal plane* 
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Howevcr, Camper's plane is used most frequently in clinical 
practice, This plane is established by a line(Campefs line, ala- 
tragus line) passing from the lowest point of the ala of the 
nose to the eenter of the tragus of the ear(The posterior refer- 
ence point varies with rcsearchers; some prefer the superior 
or inferior margin of the tragus, whilc others prefer the supe- 
rior or inferior border of the external auditory meatus 13 
In clinical practiee, an upper baseplatc with an occlusion rim 
is tnserted into the mouth and anteriorly, the occlusion rim is 
adjusted to the level of the lower border of the upper lip and 
then irimmed until the ocdusal plane is paralleJ to the inter- 
pupillary line when viewed from the front and also parallel to 
Camper's line when viewed from the side. However, when the 
posterior teeth are set on this occlusion rim adjusted paraMcl 
to Camper's line, the posterior occlusal plane may not coin- 
cide with the ideal set up ol" thc tccth and so it has to be fre- 
cjuently modified on the articulator. Recently, in many papers 
il has bccn reported that Cumpcr's line is not parallel to thc 
occlusal plane and is being questioned as to whether it is an 
accurate guide for orientating the occlusal plane 14,l5) . It has 
also becn found to divergc posteriorly by the author 1{ '\ This 
tentative occlusal plane can provide a rough guide for the ver- 
tical position of the upper anterior teeth and be effective in 
leveling the height of the rtght and left sides of the occlusal 
plane, hut it is not appropriatc for thc arrangement of the 
posterior teeth without carrying out any modifications, There- 
forc, clinically, oral anatomical landmarks should also be used 
to reproduce the occlusal plane of the natural teeth. Moreov- 
er, some adjustments are made after mounting on the articu- 
lator according to the vertical relation of the upper and lower 
alveolar ridges(Fig. 3-4a~c). 

The reason why it is inconvenient in a case where the 
occlusal plane inclines towards the alveolar ridge is that when 
it is higher in the molar region and tips anteriorly(Fig. 3-5), 
the upper dcnture tends to move anteriorly and the lower de- 
nture posteriorly due to the occlusal force. In othcr words, a 
shunting effect occurs, lcading to a loss of denture stability. If 
the occlusal plane is higher in the anterior region and is tip- 
ping postcriorly, the shunting effect will be the opposite. 
When the teeth are set depending only on the tentative 
occlusal plane parallel to Campefs line, the occlusal plane of 
the dcnture may casily incline as mentioned above. 

Mistakes will not be made when leveling the height of the 
right and left sides of the occlusion rims, il the interpupillary 
line, tragi or earlobes are used as refercnces. But if there is a 
discrepancy in their heights, the balance of the denture will be 
affccted and a lateral shunting effect will occur. 



2. Determining the ocdusal plane 




Fig. 3-4a — c The tentativc occlusal plane is ad- 
justcd cvcn aftcr mounting on the articulator, to re- 
produce the occlusal plane of ihe natural teeth by rc- 
ferring to anatomical landmarks. Idcally, if h is para- 
Ilcl to thc uppcr and lower alveolar ridges, Lhc dc- 
nture will gain optimum stability . 
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Fig. 3-5 As the occlusal plane is tipping anteriorlv, 
due 10 ocelusal forccs, the uppcr denture moves 
anteriorly md the lovver dcnture moves posterioily 




Fig. 3-6 As the occlusal vertical dimension is too 
greal, ihe face looks distortcd and the lipu are ineom- 
petent, 




Fig. 3-7 As the occlusal verlical dimcnsion is too 
small, the vermilion border appears ihin and wrinkles 
occur around the üps. Thc ehin h apparemly prot- 
ruded. 



Of course, these shunting effects will also occur during the 
recordirtg of the jaw relations and so the upper and lower 
occlusion rims may slip during contact leading to a mistake. 
The incünation of the occlusion rims should be corrected as 
much as possible prior to recording the centric occlusal posi- 
tion. 



3. Determining the occlusal vertical dimension 



In edentulous cases, as there are no teeth, it is almost im- 
possible to rcproduce the occlusal vertical dimension of the 
dentate condition. Gcnerally in practice, dentists easily find a 
so-called "proper occlusal vertical dimension" using various 
techniques. The occlusal vertical dimension provided for an 
edentulous patient varies with each practitioner and also its 
range is conslderably wide. However, major problems are tin- 
likely to occur and thercfore every denture can be successful. 
Of course, there must be an appropriate occlusal vertical 
dimcnsion for each patient, but the permtssible range for the 
vertical relation is wider than the horizontal relation. Tfms the 
proper, elinically acceptable, occlusal vertical dimension is 
better referred to as a l "/one , \ 

It is sufficient to determine the occlusal vertical dimension 
in the zone, so the author easily records it without considering 
any minor matters, by referring to the morphological harmony 
of the face, namcly the appearance. Functional methods de- 
termining the occlusal vertical dimension by using the rest 
position of the mandible, biting force, swaflowing movemeni 
or phonetics are effective, but they are affected by the skilh 
mental tension and posture of the patient and also by the 
quality and stability of the occlusion rims. In other words, 
these methods are complicated and easily tead to errors. The 
method for determining the occlusal vertical dimension froni 
the aspect of appearance needs a little skilL but if the oper- 
ator becomes accustomed to it, the occlusal vertical dimension 
will be determined quickly without bothering the patient or 
being affected by various situations. If the appearance is in 
harmony, the occlusal vertical diniension will be close to that 
in the dentate condition. 

Dcntists have been observing the human face with much 
more attention than other people and so they should be espe- 
cially sktllful in grasping thc appearance of the area around 
the mouth. Thereforc, visual asscssment ought to be reliable 
in dctermining the oedusal vertical dimension. 

The author would like to briefly describe this method for 
the beginner. If the occlusal vertical dimension is too great, 
the lower third of the face will look longer and the lips will bc 
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incompetent(Fig. 3-6). If the occlusal vertical dimension m 
too Miiall. the lips will be scrongly sealed and the lip line will 
be lengthened, The vermilion border will becornc thin and 
wrmklcs will occur on the lips. The chin will be apparently 
too far forward(Fig. 3-7), As the occlusal vertical dimension 
LS thought of as a zone, it will be adequate if rccorded be- 
tween the above two situations. If the patient has a picture 
taken when the teeth were present, the appearance of the 
lower facial region can be assessed using the photograph. 
However, as mentioned previously, this method is prone to 
crror when the labial fullncss of the upper occlusion rim is in- 
appropriate and therefore attention is required so as to gain 
thc correct fullness, 

In this way, the occlusal vertieal dimension is determined by 
nllowing the face to have the most appropriate morphological 
hcight using ncclusion rims. Afterwards ihe vertical dimension 
is reduced a little. From the author's experience, it seems that 
ihc prognosis is not good when thc occlusal vertical dimension 
in the dentate condition is given to the patient, For a case 
with severe bone resorption, sometimes the vertical dimension 
is reduced much more with the aim of reducing the occlusal 
ftjrce. Normally the occlusal vcrtical dimension should be re- 
duced 2-3 mm from the appropriate morphological height, 

The prediction formula for the vertical dimension and the OVD IndicatorO) 



As mentioned above, the occlusal verrical dimension 
is rietcrmined by the morphological harmony of thc 
face, the appciirarice. However, diere should be some 
cnncern as to whether the optimum vertical dimension 
is given precisely or noL Fonunately, as ihe permissi- 
hJc ninge of the vertical dimension is rather wide, suc- 
cess is possible . 

Howevcr, for heginners, although the range is wide, 
it seems diiTieult to grasp even this range accuratcly. 
t oi rictermining the occlusal vertical dimension, a de- 
vicc likc a Gothic arch traccr for determ'ming the hori- 
zontal relaiion, which can decide the vcrtical dirnen- 
sion objcctively and easily, has not yet been de- 
vcluped. The author has devised a prediction formula 
and designed the ÖVD Indicator(Onuki Dental Co.) 
for applying the fonnula clinically n>1 *\ 

1) The prediction formula for the occlusal vertical 
dimension 

The prediction formula was devised from thc multi- 
ple regression analysis of the measurements on the 
face concerning the vertical dimension and additionnl 
information obtained from facial form and the palm of 





Fig 1-a The mc;isurin£ points used for prediction. 
P(pupil point), the center of the pupil of the eye; 
Zy(zygomaiic point). the most lateral point of thc 
surface of the zygomatic proccss(thc imerseeiiorJ 
point of thc tragus and the ccnier line of the index 
finger which is put into thc extemal auditory iiil' ilIijs 
ls used for conveniencc ) ; SN(subriLisioii). thc iufcrmr 
border of thc ccntcr of the nose; c:h(cheiliun) t the 
left corner of the mouth; Gn(gnathion), the mfcrior 
bordcr of thc chin. 
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The prediction formula for the vertical dimension and the OVD lndicator(2) 



SN-Gn(thc distancc from SN to 
Gn) = 3.95 + l.l6X(gender) 
+ 1,45 X (profile) + 0.11 x 
(thc lcngth of the palm) + 
0.91 X(p-Ch) + 0.1ÜX (p-p) 
+ 0.10 X (Zy-Zy) - 0,93 x 
(p-SN) [unit mni] 
gcrulcr male I, female 0; profile 
convcx 1» straight 2, concave 3. 



Frg. 1-b Frediction formula 



the hand(Fig. 1a P b). 

This prediction formula possesses a multiple coeffi- 
cient of determination R 2 = 0.634. This formula may be 
effective in predieting the vertical dimcnsion, In the 
mcthod using this formula, many measuring points are 
used, so the procedure is rather complicated, but even 
if some measuring points are somewhat mistaken, its 
affect on the calculated value will be ntinimal. 

Simplified method 

SN-Gn= 16.0 + 0.65 X(p-Ch) [unit mm] 
Zy«Gn=24.6 + (p-Ch) [unit mmj 

The above two formulas can be used as rough guides 
for determining the vertical dimension when there is 
insufficient tinie to mcasure all the points. 

2) OVD Indicator 
Proeedure 

(1) Positiou the head so that the Frankfort horizoutal 






Thc upper lip region 
proirudes. 



The forchead. thc 
base of thc nose and 
thc chin ar« in hne. 



Thc chin proirudes 
and the uppcr lip re- 
gion retrudes. 



Fig, 2 The profitc of the face. convcx 1. 
slraighl 2, concave 3. 




Fig, 3 Place SN on the center of Ihe triangle's base 
and measure the distances, p-Ch and p-SN, 



plane is parallel to the floor. Place the indicator on 
thc iace so that the nose eomes through the center 
triangle and then rest the subnasion on the center 
of the triangle's base. Hold the plate perpendicu- 
larly and ask the patient to look straight ahead. 

(2) Classify the profile of the face as convex, straight 
or concave{Fig. 2), 

(3) Measure the distance from the center of the pupil 
to the corner of the mouth(p-Ch) and the distancc 
from the center of the pupil to the inferior border 
of the nose{p~SN)(Fig. 3). 

(4) Rotate the plate and fit the V-shaped notch to the 
bridge of the nose. Measure the distance bctween 
the pupils(p-p) and the distance between the 
zygomatic points(Zy-Zy)(Fig. 4, 5). 

(5) Mcasure the lcngth of the lcft paIm(Fig. 6). 

(6) Enter all the measured values, and the index values 
of the profile of the face and gender imo the for- 
mula and then ealculatc the picdicted distance 
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The prediction formula for the vertical dimension and the OVD lndicator(3) 




Fig. 4 Rotate thc plate and place the V-shaped 
notch ovcr the bridge of ihe noue. Measure ihe dis- 
tancc. p-p. 



Fig. 5 Put the index fingers into bolh external au- 
ditory meahises. The intcrscciion point of the tragus 
and the cemer of thc finger is called the zygomaiic 
point. Zy and mcasure the disiance, Zy-Zy. 




Fig. 6 Measure thc lcngth of the left palm, 
from the inferior border of the nose to the inferior 
border of the chin(SN-Gn), Insert the occlusion 
rims and replacc thc indicator on the face. Slide 
thc red indicator bar up to the position beneath the 
gnathion and read the scale. Correct the occlusion 
rim by referring to the calculated dimension(Fig, 7, 
81 

Characteristics 

(1) Measuring points can be read precisely by overlap- 
ping the lines wiih each othei\ which are drawn on 
both sidcs of the measuring plate, 

(2) When using ordinary measuring devices, the mea- 
sured distancc may vary with differences in the in- 
clination of the device, so the reference distance 
can not be applied precisely for the occlusal vertic- 
al dimension, In thc OVD ludicator, all measured 
distances can be indicated on the same plane, 

(3) The measuring points and the formula are shown 
on the indicator. 

(4) The indicator can be applied to all the morpholo- 
gieal determination mcthods such as Willis' mcthod 
and Bruno's method. 



Fig. 7 Entcr all measured values, and ihe index 
values of ihe proftle and gender mto the fomiula, 
Calculatc to predict the distance, SN-Gn and trans- 
fer thc predieted value to the scale. 




Fig. 8 Insert the occlusion rims into the mouth and 
place the indicator on ihe facc. Slide the rcd har up 
to the position beneath the gnathion and read the 
acale. Correct thc occlusion rim by refcrring to the 
predicted value 
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This is performed simultaneously when recording the centric 
occlusal position. By the way. in a patient wearing a denture 
with an extremely reduced occlusal venica) dimension for a 
long time, the new denture may faii if the occlusal vertical 
dimension is increased too much. The occlusal vertical dimen- 
sion should be gradually increased by repeatedty fabricating 
the dcntures. Self-curing acrylic resin is also used to gradually 
build up the posterior ocelusal surfaces of the existing de- 
nturc\ and then after the patient has become accustomed to 
the desired height, a new denture should bc made at this 
height. 



4. Recording the centric occlusal position 



The mandibular position must be recorded so that max- 
imum occlusal eontact can be made to coincide with it. As the 
vertical relation has already been established, the horizontal 
relation is determined using the same ocdusion rims. The 
recording of the jaw relations is then complete. The upper 
and lower casts are mounted on an articulator using the re- 
cords. 

The horizontal relation does not have a permissible range 
unlike the vertical relation and thus must be precisely re- 
corded, When carried out accurately, the dentures will have 
complete intercuspation in the centric occlusal posirion. 
Therefore the denture is pushed into the mucosa repeatedly 
during occlusion, improving its retention. However, if the re~ 
cording is incorrect, the occlusal force will create a dislodging 
force to thc denturc. In order to obtain the record more pre- 
cisely, the gothic arch tracing method, together with the tap- 
ping point record, is recommended. 

Whethcr complete dentures should be constructcd with the 
occlusion harmonious with centric relationfthe most retruded 
position) or a little anteriorly to it, the centric occlusa! posi- 
tion{the centric occlusion), has been debated for a long time. 
The author wants to briefly mention some issues. The situa- 
eion where the centric occlusal position of the dentate person 
does not coincide with centric relation could be considered a 
minor malocclusion. By nature, the teeth should occlude in 
the most retruded position. After all the teeth are lost, the 
niost retruded position of the jaw is the only position which 
can be accurately obtained and reproduced. For these 
reasons, centric relation is assumed to be the optimum occlus- 
al position for edentulous patients + y) Others advocate that de- 
ntures should occlude in the centric occlusal position accord- 
ing to the following reasons 1 ^ The most retruded position of 
the jaw, centric relation, is just a border position. In othcr 
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words, it is a forced position. Usually thc joint movements of 
Ehc hody arc performed far inside of the border movemems 
cxcept when consciously moved, A functional movement is 
never performed at the border position. During thc move- 
[iicnts of mastication, the masticatory stroke ends in the cen- 
tric occlusal position, not in centric relation 2C>) . It is impossible 
to force the functional movements to end in centric relation. 

So far a clear conclusion of the discussion has not been 
ivndtcd, but the author agrees with the latter concept of the 
mitric occlusal position. In daily complete denture practice, 
as the denture may settle or displace due to the comprcssibil- 
ity of the alveolar ridge, it is difficult to ascertain which is bet- 
W, In other words, a scrious problem will not occur even if 
thi dentures occlude in either position. It is only important 
that the clinician should have an idea in which position the 
tlentures ought to occlude. 

h is necessary to know how to record the centric occlusal 
position clinically. which is thought to be the end-point of a 
functional movement. Repeatedly performed unconsious 
opening and closing movements of the jaw are called the habi- 
iueiI opening and closing movements. They are thought 10 end 
in the centric occlusal position 20,21) {Fig. 3-8), By tapping the 
occlusion rims together, the centric occlusal position can be 




Fig. 3-8 Thc cnd-point of thc habitual opcning and 
elosing movcmcnl is thouglu tu eoincide wilh thc cen- 
tric occlusal position, It can bc found from rcpcated 
movements on the habiiual opening and ctosiiig 
movcment path, namely tapping. 



Determining the mandibular position by the operator's guidance and habitual chewing 



ln an edcntulous patient with a habitual chewing 
Stde, whcn the mandible is guided by thc operator dur- 
ing recording of the horizontal jaw relations, the man- 
dihular position may be rccordcd on the habitual 
chcwing side. 

Figure 1 shows the positions recordcd hy the oper- 
ator's guidanee(the operator's clinteaJ experience is just 
three ycars) and the Gothic arch tracings of 12 edentu- 
lous patients with a definite habitual chewing side* Af- 
ter periorming the Gothic arch tracings, thc guidcd 
mandibular positions were then transferred onto the 
tracing plates. In 9 out of 12 cases, the mandibular 
positions were recorded on the habitual chewing side> 
Thereforc it is suggested that the operator's guidancc 
mcthod is easily uifluenced hy habitual chewing 22) . 

If thc clinician is familiar with the guidance niethod, 
no problem will occur. However, the beginner is re- 
commendcd to use the Gothic arch tracer, Thc tapping 
points and the Gothic arch tracings should be recorded 
imd then thc appropriate tapping poini can be objec- 
tively detcrmincd by referring to the Gothic arch trac- 
ings, 



n 




Fig. 1 The gothic arch tracings and the mandibular 
positions recorded by the operatoA guidancc in pa- 
lients wiih a definite habitual chewing side(Un. C), 
A, the apex af the Goihic arch tracings; D, the man- 
dibular position obtained hy the operator's guidance( 
ihc mandibular posiiion obtained on the hahitvia! 
chewing SKk ) 
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Fig, 3-1 Oa, b Âs the Goihic arch tracer is supported 
at thc central-bearing point the force wül be cvcnly 
transmitted to the alveolar ridgcs through the biiscs 
In order lu avuid displacemeni of thc bases, the sty- 
lus must not be attached off-center of the alvcolar 
ridge. 



found from the repeated rnovements on the habitual opcning 
and closing movement path. Ccntric oeclusal position can 
almost certainly be reproduced, even in edentulous cases, if 
correct techniques are used, 



5. Gothic arch tracing method 



The method of recording thc jaw relationships using base- 
plates and occlusion rims, as mentioned above, is widely car- 
ried out in clinical practice. Ilowever, as many dcntures with 
an unstablc occlusion arc seen, it is thought that minor eTrors 
tend to occur easily using this technique. There are various 
reasons to cxplain this. If thc clinician is not accustomed to 
the procedure of softcning the wax, it will be difficuk to sof~ 
ten the rims evenly. Without uniformly softencd rims, an ex- 
act record can not be expected. When the baseplates poorly 
fit thc alveolar ridges, they are displaced by sliding over the 
occlusal plane during recording and thus thc jaw registration 
is carried out with displaced rims. In addition, as the mucosa 
of the alveolar ridgc is compressihlc, some portions of the 
baseplate settles into the mucosa slightly and anothcr purtion 
is raised up, but this depends on the case. In a case with se- 
vere ridge resorption, the baseplate will be easily displaced. In 
a patient with a loose temporomandibular joint or wearing an 
existing denture with a malocclusion for à long time, the 
eccentric rclation might be easily recorded by a little undue 
pressure. 

Aftcr the registration, some dentists try to examine the dis- 
placcment of thc buseplates by separating the upper and lower 
occlusion rims with a spatula, This is useful for detecting a 
hugc displacement. However, when thc displacement is small, 
the record loofcs apparently correct even for the experienced 
clinician, who may fail to find it. As a result ? a lot of time wiH 
be needed for adjusting the occlusion of the completed de- 
nture. It should be called the ^apparent jaw registration"(Fig. 
3-9), 

In any case ? it requires great skiü for the horizontal and 
vertical jaw relations to be recorded simultaneously just by us- 
ing thc baseplates to establish an exact jaw rclationship. The 
chairtime will also be prolonged, and thus the physical fatiguc 
of the patient will increase. To solve thesc problems, the au- 
thor divides the procedure into two stages. The gothic arch 
traccr is used for recording the horizontal jaw relation. The 
paticnt must comc to thc clinic once morc, but as the final de- 
cision can be left to the use of the gothic arch tracer, the pn> 
cedure for recording the vertical relation using baseplates can 
be performed stress-free and moreover the totaj chairtime 



for the recording jaw rclations is shortened. 

1) Mounting the Gothic arch tracer 

Using the tentativc jaw relation record, oblained with the 
haseplates anci occlusion rims, the upper and lower casts are 
teniporarily mounted on the articulator. The record bases are 
madc on the casts and then the gothic arch tracer is mounted 
on the bases. As the gothic arch traccr is supported at one 
poim« the central-bearing point, the force will be evenly trans- 
mitted to thc alveolar ridges through the bascs and unlike in 
the baseplate technique, displaecment of the baseplates will 
not occur any more. However, if the needle point tracer is 
attached off center of the alveolar ridge, thc rccord bascs will 
tend to raise up. In addition, as the level and orientation of 
the tracing plate may be culprits in creating errors, carc 
should be taken during the mounting of the gothic arch 
liucer(Fig. 3-1 Oa, b). 

2) Tracing the Gothic arch and the tapping point 

When a tracing is made in thc dentition, two Gothic arch 
tracings are obtained; the apex of one tracing indicates the 
centric relation and the other indicates the centric ocelusal 
position 23%: " 1J . Therefore, it is possible in edentulous cases to 
obtain either tracing dcpcnding on the guiding techniques. 
Sometimcs tracings may he obtained with a ihill nr roundcd 
apex by improper posterior movement of the mandible or 
movement of the recording bases on their basal seats, When 
the tracing is made by instructing thc patient to retrude the 
mandiblc consciously. as this action is in the horizontal plane, 
ihc patient can pull the inandible posteriorly more easily than 
in thrcc-dimensional movements. Thus it is quite possible to 
obtain the centric relation. If the tracing is made unconscious- 
ly, the apcx may eomcide with thc centric occlusal position. 
I lowcver this is uncertain* As the tracing plate limits the ver- 
tical portion of the three-dimensional movements of the lower 
jaw, the movement is confined only to the horizontal plane, 
whieh is not representative of the actual movements of the 
mandible. Thcrcfore the end-pomt of thc functional move- 
&ents of the mandible can not be grasped exactly. 

The paticnt should be instructed to lightly perform opcning 
and closing movements in the posterior region after the 
Gothic arch tracer assembly is inserted. When the marked 
points concentrate on one point on the tracing plate, this 
point indicatcs thc centric occlusal posiiion. The three-dimcn- 
sional movements of the lower jaw are reproduced by light 
tapping on thc habitual closing movement path and the end- 
point of thc movement, centric occlusal position* is recorded 



Section 3 Recording the jaw relations 




Fig. 3-11 When recording thc prntrusive occlusion 
by an intraoral protrnsive record, 0.5 nuii compress- 
ion of thc mucosa in both upper and lower jaws 
causes a 1 mm change in the vertical dimension ol 
the register in the posterior region, rcsulting in a 15 
degree error in thc sagittal condylar guidanee anglc 
adjustment (Watt, D.M. & MacGregor, A.R.). 



in the horizontal planc, InitialLy these points are scattered, but 
as the patient becomes accustomed to this procedure, the 
muscles become relaxed and thesc points gradually concen- 
trate towards one point. The situation when the scattered 
points concentrate on one point ts a signal for establishing the 
recording of che centric occlusal position. 

In some cases, even if the tapping points concentrate on 
one point, this will not indicatc thc centric occlusal positiom 
This is a case of "habitual eccentric occlusiotr. When the pa- 
tient has worn inappropriate dcntures for a long time, the 
occlusion is habitually out of the centric occlusal position due 
to the functional adaptation of the body in which one masti- 
cates in a position comfortable to him/herself. The Gothic 
arch tracing should be made and the apex is compared with 
the tapping point to find their relation. If two points are wirh- 
in 1-2 mm, no problem will occur. But if the two points are 
far apart, it will be necessary to correct it gradually using 
trcatment dentures. 



6. Articulators and mounting casts 

As a prosthesis is made indirectly on an articulator, need- 
less to say, the articulator is expected to imitate the mandibu- 
lar movements of the patient as much as possiblc. Nowadays, 
some articulators which can almost completely replicate the 
mandibular movements have been developcd. However, when 
the pecuharity of the prosthesis for an edentulous case is cons- 
idercd, thc mean value articulator is acceptable for complete 
dcnture construction and is rccommcndcd. 

In order to precisely reproduce thc mandibular movements 
using an adjustable articulator, it is necessary to havc accurate 
registration procedures and finc adjustment of the articulator. 
Flowever, in cin edentulous case, although thc recording plates 
are retentive, they are not firnily fixed to the residual ridges 
but only placed on them. Thus they might casily move during 
the recording procedures and also be affected by the com- 
pressibility of the oral mucosa, leading to an error in the reg- 
istration procedure, For example, when registering thc protru- 
sive occlusion with an intraond protrusivc rccord, 0.5 mm 
comprcssion in both upper and lower jaws produces a LO mm 
change in the vertical dimcnsion of the register in the molar 
region. As a result, a 15 degree error will occur in thc sagittal 
condylar guidance anglc adjustment(Fig. 3-11). Similar errors 
can not bc avoided when locating the hinge axis. Moreover, 
errors niight occur in adjusting thc articulaior depending on 
the materials uscd for the interocclusal records S) . 

In complete denture fabrication, it makes no sense using an 
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6. Articulators and Mounting casts 



articulator with complicated condylar elements, whcn pantog- 
rapliic records of the mandibular movements are used. It will 
tjnly inerease the work with very little benefit, On the other 
handj the condylar guidance of a mean value articulator can 
not be adjusted for cach patient, but as it is designed to re- 
produce averagc mandibular movements, it will accommodate 
mosi patients without causing any major clinical errors. Be- 
cause of its simplicity, it Ls a pleasure to handle. 

In a case with favorable residual ridges, the record plates 
are more stable and thus a semi-adjustable articulator may be 
used. Certainly the semi-adjustable articulator is appropriate 
to study the jaw movcments and it might be just suited to sur- 
prise the patient. But preferably, the registration of the con- 
dylar path angle and the articulator adjustment shoulcl be per- 
formed using the completed dentures with ariificial teeth, 
whose fit is improved. 

Split-cast method 

In order to accuratcly rcplace the cast on the articulator af- 
ter processing and to correct any changes in occlusion which 
may occur during processing, thc split-east method should be 
used. Usually, occlusal equilibration is done subsequently. 
Grooves or notches are made in the base of the cast for inde- 
xing. 
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Arranging the artificial teeth 



Arranging the artificial teeth 




Masticatory movements in the dentate state are controlled 
by the mutual coopcratiun of the teeth, temporomandibular 
joints and muscles which are eniirely regulated by the central 
nervous system. lf thc teeth are lost, naturally, the mastica- 
tory system will be disrupted. However, even in the complete 
absence of teeth the regulatory system of musele activity of 
thc rnasticatory movements eontinues as before. Thus if only 
the teeih are replaced, in other words, if the occlusion is res- 
tored using artificial teeih, the masticatory movement 
mechanism of the dentate state will resume and mastication 
will recover after a short time, although it will temporarily be 
somewhat confused at firsL Now, where and how should the 
artificial teeth be set ? This is the point of artificial tooth 
arrangement, 

Successfui dentures require that the artificial teeth be 
placed in the position occupied by the natural teeth- 

However, regarding the artificial tooth arrangement, gener- 
ally the relationship of the teeth to the ridge is considered, 
and the lever system which is created betwccn the teeth and 
ridge seems to be thc only thing that dentists pay attention to. 
Thus it is suggested that optimum denture stability is obtained 
when the anifkial teeth are placed on, or lingual to, the re- 
sidual ridge{Fig. 4-1). However. if this principle is strictly 
adhered to, in accordance with the direction of the alveolar 
bone resorption, inevitably the teeth will be placed more ling- 
ual to the position occupicd by the natural tecth and thus the 
tongue space will be encroached upon* In addition, the sup- 
port for the lips and cheeks will be inadequate. As a result, 
the tongue will push the denture and thus the denture becom- 
es unstable, nullifying the original objectives- The phonetics 
and esthetics will also be severely affected. 

The lever system is only an armchair theory based on 
mechanical principles. The dentures will be used in the mouth 
and thus attention must be paid to the envLronment where the 
dentures function and care must be taken to maintain har- 




Fig. 4-1 If the artificial teeth are arranged on A, 
the occlusal load placed on A will serve as ihe tiliing 
force wilh a fulcrum ou the ridge crest. It arranged 
on B ot C. ihe ocelusal load wilt serve to place the 
denture in position leading to stability of the denture. 



6S 



Seetion 4 Arranging the ariifkial teeth 



Problems of the interalveolar ridge line theory(l) 




Flg. 1 If tlic arlificial tccth are arranged bueeally to 
thc interalveolar ndge hne as seen in I, the denture 
wiM bc dislodged hecause the tiiling force(K) will ex- 
ert far outside ihe buecal border of the denture. To 
avoid this, the teeth are arranged as near as possible 
to the intcralveolar ridge linc as in lI(Gysi, A.). 




Rg. 2 Wticii thc interalveolar ridge line is severely 
inciincd inward , the tilting force(K) will be more 
predomiuant than the relentive force(R)(dotted üne) 
and thc dcnlurti will hc dj^lodged. In rhr ca$* whttC 
the interalveolar ridge line is inciined at iess than 80 
degrees to the occlusai plane. a cross-bite arrangc- 
mcnt of the teeth should bc sei up(Gysi. A), 



As is generally known, the line which connects the 
crests of the upper and lower alveolar ridges is eallcd 
the interalveolar ridge line. u The interalveolar ridge 
line theory" is defined as arranging the postcrior artifi- 
ciai teeth on or Jingually to the interalveolar ridge line 
to maintain the mechanical halance öf the dentures. In 
othcr words, whcn sueh an arrangcmcnt is set up, a 
unilaterally halanced occlusion is considered to be 
obtained when food is chewed on one side(Fig. 1). 

In the case of severe alveolar ridge resorption, the 
upper arch is extremely reduced and the interaiveolar 
ridge line is inclined inward, Thus, even if the teeth 
are arranged un this line, the denture will be dislodged 
because the tilting forees on the maxillary buccal faccts 
become more active. Thereforc, in a case where the 
interalveolar ridge line is incüned at less than 80 de- 
grees to the occlusal plane, the tecth arc arranged in a 
cross-biie configuration 2!l) (Fig. 2), 

As shown in Figure 3, the inclination of the upper 
posterior teeth is downward and outward, thus alveolar 
bone resorption occurs upward and inward after the 
tccth are lost. In addition. as the buccal alveolar 
bone is thinner than that on the lingual side, faster 
and greater buccal resorption occurs. As a result. the 
upper alveolar ridge bccomes progressively smaller 
moving inwards. On the other hand t in the mandible, 
as the lingual plate of alveolar bone rcsorbs aftcr ex- 
traction, the ridge seems to move somewhat buccally 
as thc resorption progresscs. ^ Therefore in most cases 
with severe alveolar ridge resorption, thc angle be- 
tween the interalveolar ridge line and the occlusal 
plane is less than 80 degrees. So a cross-bite arrangc- 
ment must be set up when the resurption has progres- 




Ftg 3 After thc upper posierior tceth are lost, alveolar bone resorption 
occurs upward and inward and thus the alveolar ridge becomes progres- 
stvely smaller inward. ln the lower jaw, according to resorption, thc 
ridge seems to move somewhat buccalJy(I r rom Boucher's prosthodontic 
treatment for cdentulüus patients). 
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Section 4 Àrranging ihe anificial teeih 



Problems of the interalveolar ridge fine theory(2) 



sed. In fact, the cross-bite arrangemerit is often seen in 
severe alvcolar ridgc resorption cases and it is felt that 
many clinicians try to arrange the teeth on a mechanic- 
ai basis. 

The opinion oi* arranging the teeth on the crest of 
the residual ridge based on ihe rnechanical theory is 
strongly supported by many dentists like an established 
theory or an unqüestioning belicf as a requirement for 
denture stability. The interalveolar ridge line thcory is 
representative of the mechanical theories. As this 
thcory is based on the simple lever systcm, it is easy to 
understand and as such is very persuasive. Howeven 
no consideration ts given as to whether the denture 
will be in harmony with the surrounding tissues and 
function properly tn the mouth. 

The upper residual ridge will become inwardly smaU 
lcr according to the resorption of the alveolar bone, 
Thc clinician who thinks only about mechanical factors 
is afraicl that the denture will be dislodged with a ful- 
erum on the ridge crest when thc artificial tceth are 
placed buccally to tf; This is the reason why the artifi- 
cial teeth are arranged much more lingually to the 
position originally occupied by rhe natural teeth(Fig. 
4). This lcads to encroaching of thc tongue space. 

IncidemalJy, in patients who have beeu without de- 
ntures for a long time, regardless of missing teeth, or 
havc been wearing small dentures, the tongue becomes 
enlarged due to muscular hypertrophy to take on or 
compensate for the reduced masticatory function S) . It 
has also bcen reported that the muscle force of the 
tongue is strongcr in the cdentulous person than in the 
dentate person fN '(Fig. 5), 

As mentioncd above, the tongue is larger and its 
muscle force is stronger in the edentulous person and 
thus the forcc of the tongue can not be neglected dur- 
ing teeth arrangcmem, In any situation, teeth should 
never be arranged Jingually to the ridge. If the artifi- 
cial teeth are arranged linguallv, thc pushing force of 
the tongue wiJl be increased and the dcnture will be 
pushed outward. liven whcn the teeth are arranged 
with consideration of the Ieverage effect, contrary to 
expectations, the stahibty of the dcnture will he grcatly 
diminished (Fig. 6). In addition, as tongue movement 
is inhibited, thc functions of masticaiion and phonetics 
are impaired, with an increase in the feeling of having 
a foreign body in the mouth, 

The alveolar crest, which is the basis of the in- 
teralveolar ridge line theory, can be easily located in 




Fig, 4 The upper rcsidual ridge becomes inwardly 
bmaller as shown in Fig 3. If the artifieial tccth are 
arranged on thc ridge based on the mechanical 
theory. the ariificial teeth will be placcd inward 
more and more according to the resorption of Ihe 
alveolar b&m* 




Ftg. 5 The tongue h larger and its muscle force is 
sironger in the edenlulous person ihan in the de- 
ntate person. 




Fig. 6 If the teeth are arranged lingually, thc in- 
creased force of the rcstricteü tongue will push the 
denlure out. 
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Section 4 Arranging thc artjBcMÜ teeth 



Problems of the interalveolar ridge line theory(3 





Fig. 7 Thc alveolar crest m;iy vary a few milli- 
metcrs dcpcndinj- on thc cliniciiin or it rmiy havc a 
widc r;i[]gc in thc usisc of :t htvorable residual ridge 



most cases with a favorable residual ridgc. But some- 
times even in the same case, it may vary a few milli- 
mcters depcnding on the clinician, or it may have a 
wide range(Fig. 7). On the other hand, when the re- 
sorption is severe and the residual ridge is flattened, 
thc position of the ridge cresi can not even bc gucssed 
on the cast. Moreover, in cases with a concave ridge, 
no crest exists{Fig, 8), In addition, the so-called alveo- 
lar crest on the cast and the crest of the alveolar bone 
or the mucosa with the lowest compressibiiity , thought 
to he the fulcrum of the lever system, do not always 
coincidc 27) {Fig. 9a, b). The interalveolar ridge line 
theory which is based on this vague reference may he 
questionable. 



Fig 8 11 thc rcsorpiion is severe and the residual 
ridge ts flattened, the crest of thc ridge can noi even 
be gucssed on the casL Moreover, in the case of a 
eoncave ridge, no crcst exisls. 




a b 

Fig. 9a, b A cordlike elevation on the alveolar ridgc may hc thought to be thc crest. Thc so-called alvcolar 
crcsl oj'l tlic cast and thc cresl of the alveular bonc which is Lhought lo he thc lulcrunt of thc lcvcr syslcm do 
not always coincide. 
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Scction 4 Arranging thc artificial teeth 



mony with the surrounding tissues. 

The natural recth are known to erupt in a placc wliere thc 
inward forces of the lips and cheeks are halaneed by the oul- 
ward forces exerted by the tongue{Fig. 4-2). Therefore, the 
movements of the surrounding tissues such as the cheeks and 
tongue, which greatly influence chc position of the natural 
teeth, can not be ignored. After eruption, the natura! teeth 
continue to bc in harmony with the surrouiiding tissues in this 
position and also the cheeks and tongue eontinue to function 
propcrlv. Thercfore, lf the artificial teeth occupy the same 
position as the natural teeth, thc muscSe balance bctween the 
buccal and lingual sides will be inheritcd and the dentures wül 
be stable. 

Similarly, the occlusa) plane of the natural teeth is situated 

The level of the occtusal plane(l) 




Fig. 4-2 Thc nalural teeth erupt in a place wherc 
the musclc balance exists betwcen the buccal and 
lingual sides. 



Âs previously mentioned, if the occlusal plane is in- 
clined toward thc alveolar ridgc, a slumting effect on 
the dentures will occur, causing a loss of dcnture stabi- 
lity(P. 51). The occlusal plane of the dentures shown in 
Fig,1 , seems to be almost parallel with both the upper 
and tower alvcolar ridges. However, it is obviously tou 
low. Many denturcs with such a low occlusal plane can 
be found. 

Now, let us think why thc occlusal plane has become 
so low in this case. 

When determining the vertical ievel of the incisal 
edges of thc anterior tccth using thc occlusion rirru it 
is gencrally adjusted so that thc upper anterior teeth 
are cxposed about 1-2 mm bclow the bordcr of the up- 
per lip with the mouth slightly opened. Certainly, Ln 
this case, the central incisors are slightly visible and 




Fig. 1 The occlusal plane seems to be parallel with 
hoth the upper and lower alveolar ridges, howevcr it 
is too low. When such dentures arc scen T one should 
have thc sense Lo tliink iharThc upper uenture is 
too largc . li looks strange,' 1 




Fig. 2a~c When thc dentures shown in Ffg 1 are insertcd. the central inrisors arc slightly visible and they look csthctically pleas- 
ing. llowcvLT. the lowcr amerior teeth are covered by the lower lip and quite inferior lo its bordcr(a). The occlusal plane is raised up 
so ihat the incisal edges of the lüwer antcrior teeth and thc cusps of the lowcr ftrsl premolars are loeated at the level of ihe lower lip 
when thc mouth ts slightly opened. Thus the balance hetween the uppcr and lower denture is improved(b, cj. 
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Section 4 Arranging thc art ificial teeth 



The level of the occlusal plane(2) 





Fig 3 ln tbc ceisc t>f sevcrc resorption of the lower 
alveolar ridge, an attempt to improvc the stability of 
the denture may be made by loweririg ihc ocdusai 
plane, that is, lowering the kiading point of ihc 
occlusal force. 



















\m \\ 





Fig. 4 The tongue brings thc food onto the occlusal 
planc, thcn tt holtls 1)il: footi hclwccLi ihc Lippcr luiü 
Iowlt leeth by cooperating with Ihe buecinaior mus- 
cfa SO ihat the food can be easily crushed. 




thus appear to be esthetically pleasing(Fig. 2a ~~ c), 
Howcvcr, dcpcnding on thc individual, the amouni of 
upper tooth showing varies, Therefore if this lcvcl is 
adhcrcd to, thc cntirc occlusal plane will be affected, 
causing it to become either too high or too low. Turn- 
ing our attention to thc lowcr antcrior region, the low- 
er anterior teeth are covered by the lower lip and are 
quite inierior to its border. The incisal edges of the 
lower anterior teeth are located at the level oi the low- 
cr lip when the mouth is slightly opened in most pa- 
tients. Therefore there can be no doubt that the 
occlusal planc in this casc is too low. The lower lip is 
said to be a better guide for the vertical orientation of 
the anterior tecth than the upper lip^. 

This may also result from an attempt to improve the 
lower denture's stability by lowering the occlusal 
plane, thus lowering the loading point of occlusal for- 
ees(Ffg. 3). Il sometitnes happens as can be seen in a 
case with a unfavorable mandibular ridge such as this. 

The function of the surrounding lissucs, especially 
tongue function, during rnastication tn the dentate per- 
son, should bc remembcred. That is, the tongue brings 
the food onto the occlusal plane and then holds the 
food between the upper and lower teeth by cooperat- 
ing with the buccinator muscle. Thc tongue presses ihe 
food outward and the buccinator presses it inward, so 
that the food does not escape and can then be easüy 
crushcd(Fig. 4), However, whcn the artificial tccth are 
arranged much lower than the occlusal plane of the 
natural teeth as in this case, even though the tongue 
tries to carry the food onto the occlusal plane, it can 
not perform this function bccausc thc tongue has 
already covered the low occlusal plane, Moreovcr. thc 
tongue can not coopcratc with the buccinator muscle 
in helping to crush the food, but will be bitten during 
masticationfFig. 5). Therefore, thc occlusal plane of 
the artificial teeth should be placed in the position 
whcre thc occlusal plane of the naturai tccth was situ- 
ated. that is the iunctional level m whieh the chcck 
and tonguc can cooperate to perform mastication 
smoothly. 



Fig. 5 Whcn the artificial teeth are arranged too 
low. the tonguc covcrs the low occlusal plane. Thus 
\\ can not bring food onto the occlusal plane, 
moreover it nüght be bittcn during masticaüon. 
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2, Arranging thc antcrior teeth 




harmoniously with the surrounding tissues for functional mas- 
ticatory movements. Therefore the level of the occlusal plane 
of the artificial teeth should also bc replaced similar to that of 
the dentate state. See "The level of the occlusal plane" for de- 
tails. 

If thc artificial teeth are arranged "m the position previously 
occupied by the natural teeth, the patient will become easily 
aecustomed to this position because the tactile sensations from 
the tongue, cheeks and lips are not altered from that of the 
dcniate state(Fig. 4-3). If the position differs too much from 
the previous position, the tactile sensation will be altered 
causing difficulty in speaking and eating. It does not need se- 
rious comideration, the losi teeth are simply replaced in their 
original position with artificial teeth. 



Fig, 4-3 lf the artificiaJ teeth are arranged as in Fi- 
gure 4-2, the denture will he stable and aiso ihe pa* 
tient will become quickly accustomed to the demurc. 



1. Selecting the anterior artificial teeth 



The facial form of the patient should be classified into 
square, ovoid, or tapering. The form of the teeth should be in 
harmony with the form of the face; square tecth are used for 
those with a square face and so on. In addition, the patient's 
age, gender and personality should be taken into considera- 
tion when trying to improve the appearancc, The color is also 
important: dark and opaque teeth should be selected for the 
elderly patient, light and translucent teeth for the young p.i- 
lient* The size of the teeth is selected by referring to the cor- 
ner lincs of the mouth recorded during jaw registration. 
Sometimes it may be necessary to modify the form and size of 
thc artificial teeth. If the patient has existing dentures, the 
form, size, and color of the artificial teeth will be informative. 
In every case, the consent of thc patient and any accompany- 
ing person must be obtained(Fig s 4-4). 

2. Arranging the anterior teeth 



1) The elderly appearance "caused by dentures" 

Às shown in Fig. 4-5, the prominence of the upper lip re- 
gion is a characteristic featurc of Japanese people. On the 
other hand, it is also characteristic that many patients wear 
dentures which make the upper lip region concave. If the up~ 
per lip is not adcquately supported, the orbicularis oris muscle 
and its related muscles wül noi properly contract and thus the 
skin of thc upper lip wiil lose its tension. Deep wrinkles and 
small vertical lines occurring on a skin which has already lost 
its elasticity cmphasize the aging appearance. Moreover, the 
lips become thinner and the nasolabial fold changes direction 
to approach the corner of the mouth and thc demarcation be- 




Fig. 4-4 Mosi patients seem to like small and whitc 
teeth, If these teeth are used. the appearance of the 
denture vvill he emphasized, NaiuraJ tecth are unex- 
pectedly large and aged people have darker teeih. 




Fig. 4-5 The prominence of the upper lip region is 
a characteristic feature of Japanese people. 
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a b 

Fig. 4-6a If the upper lip is not properly supported, its shape will be coneave. thus the skin will losc its tcnsion 
mu\ wrinkles will occur, leading to ihe M denturc-causccT clderly appcarance. This is a characteristic feature of thc 
denture wearing patient, 

Fig. 4-6b With a new denturc having adequate upper lip support, the elderly appearance is no longer obvious. 




Fig. 4-7 The alveolar crest of thc uppcr anterior re- 
gion will movc posteriorly accortiing to the patteni of 
bonc resorption. If this pattcrn is ignorcd nnd thc 
artificial teeth are placcd on thc crest of ridge follow- 
ing thc lcvcr system theory, thc lip support will bc in- 
adequate. 




Fig, 4-8 \n the dcntsite mouth, thc labial surfaees oi 
the upper central incisors are situated 8-10 mm in 
front of the middlc of the incisive papilla. In addi- 
tion, the incisive papüla lies on the line joining both 
canincs, 



tween the lips and cheeks becomes unclear. As a result, the 
patient has the socalled elderly appearanee, As this is due to 
the denture, it should be called the elderly appearanee 
"caused by the denture'^Fig. 4-6a p b). 

In the upper anterior region, bone resorption following ex- 
traction will occur upward and inward because of the direction 
and inclination of the roots of the teeth and alveolar process. 
In addition, the buccal alveolar bone is thinner than that of 
the palatal side and thus bone resorption is faster and greater 
labially. Consequently, the alveolar crest will move posteriorly 
according to the resorption of the alveolar bone. Probably 
many clinicians ignore this bone resorption pattern and think 
that by placing the artificial tccth on the crest of the ridge, 
the lever system will be avoided, leading to stability of the de- 
nture. This is the reason why there are many dentures with in- 
adequate lip support, However, this will not only make thc 
esthetics worse but will also be the cause of poor denture re- 
tention and stabihty as mentioned later(Fig. 4-7). 

For the provision of adequate and appropriate support of 
the lip, the artificial teeth must be placed in the positions 
oceupied by the natural teeth. 

2) Anatomlcal landmarks for the upper anterior teeth 

The incisive papilla, which is almost stable in its position on 
the palate even after extraction, provides a good guide for 
seekmg the hori/ontal position of ihe natural anterior teeth in 
the edcntulous patient. As shown in Fig. 4*8, the labial sur- 
faces of the natnral upper central incisors are approximately 
8-10 mm in front of the middle of the incisivc papilla. Tn addi- 
tion, the inctsive papilla is also related to the canines and is 
situated on the line passing through the tips of the canines in 
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Fig. 4-9 As the incisive papilhi moves forward and Fjg H 4-10 In a case of sevcrc alveolar bone resorp- 

upward according to ihe resorpiion of alveolar bone, tion, if the anterior teeth are replaced in ihe natural 

the tabial surfaces of the upper ccntral incisors shoukl tooth position. they might appcar to stand a long way 

be placcd 6-7 mm anterior to ihe middle of the inci- anterior to the ridge crest. 
sive papilhi. 




Fig. 4-11 Thc antcrior tccth arc arranged on the in- Fig, 4-12 If the artificial teeth are replaced in the 
cisivc papilla(shaded area). This pushes the molar natural tooth position by rcferring lo the ineisivc 
teeth distally. papilla, thc molar teeth will move forward and ihe 

tongue space wül becomc wider. 



the dentate person 2 *\ 

Therefore, the artificial anterior teeth can be placcd lo 
approach thc natural tooth position by referring to the incisive 
papilla as a landmark. However, for clinicians who are not 
aecustomed to this method, the artificial teeth may appear to 
stand a long way anterior to the residual ridge, especially in a 
case of severe resorption of the alvcolar ridge(Fig. 4-9, 10). 
Also, clinicians who are afraid of leverage when the ridge acts 
as a fulcrum might he much more reluctant to follow this 
approach. However, it is just as important to set the anterior 
teeth in the natural tooth positioit and definitely will be thc 
"key" for arranging all artificial teeth as well as restoring the 
esthetics. This will lead to a more successful complete de- 
nture. 

Às shown in Figure 4-11, sometimes a denture can be seen 




Fig. 4-13 This is a case in which the artificial teeth 
are arranged lingually. The polished surface of the |a- 
bial flange secms to be protruded Ln order to remove 
the wrinkles of the upper lip, but this can not give 
propcr and sufficient lip support. 



73 



Seetion 4 Arranging the artificial teeth 




Fig. 4-14 If the impression of the width of the vesti- 
bulc is not adequatcly rccordecL proper contouring of 
ihe polished surface can not be crcated. Only the 
airifiL-usl k-ctii icphKvd m the mstural tooth position 
seem to projcct forward. 



with thc anterior teeth arranged on the incisive papilla, In 
such a case, the lip can not be adequately supported and their 
position will also affect the arrangcment of the molar tecth. 
The artificial teeth will be arranged ahogether posteriorly and 
the tongue space will be greatly restricted. Âs shown in Fi- 
gure 4-12, if thc anterior teeth are placed in the position pre- 
viously occupied by the natural teeth by referring to the inci- 
sive papilla as a landmark , the molar teeth will have an anter- 
ior shift accordingly and approach the position of the natural 
teeth. Thus the tongue space will become wider. 

Among those cases in which the artificial teeth are arranged 
lingually to the natural tooth positions, the labial flanges of 
some dentures are thickened or protrudcd to provide tension 
to the skin of the upper lip, apparently trying to iniprovc 
appearance(Fig. 4-13). However, if the artificial teeth stiil re- 
main lingually, it will be difficult to restore the lip support 
and improve thc appearance, even though the labial flange is 
thickened by waxing. 

On the other hand, there are some cases in which the artifi- 
cial teeth are almost arranged in the natural tooth positiom 
bui without an adequate impression of fhe labial vestibule, the 
proper contour of the labial polished surface can not be pro- 
vided. Therefore only the artificial teeth seem to project for- 
ward(Fig. 4-14). 

In the anterior region, as an extremely strong "facial seal" 
will be created by the lips and cheeks, even if thc impression 




Flg. 1 For thc morc elderly patient, the anterior 
tceth should be arranged somewhat lingually being 
in harmony wiih the skin conditions of the othcr fa- 
dal region-s. 



In the arrangement of the anterior teeth f'or more 
eklerly patients, thc amount of thcir protrusion should 
be considered. Nowadays, people live longcr and even 
though they are called Uhe elderly h , they are still quite 
active. Therefore, it might be just enough to set the 
artificial teeth in the natural tooth position up to the 
age of seventy. However, almost all natural teeth are 
usually lost above the age of seventy. If the artificial 
tecth are arranged in their natural position to provide 
a natural appearance, only the skin surrounding the 
mouth will be tensed in the face. This wiJl not be in 
harmony with the skin conditions of the other regions 
such as the wrinkles around the eyes, It looks some- 
what unnatural, contrary to the objective of providing 
natural-looking dentures. In such cases, the teeth 
should be arranged somewhat lingually for producing 
an appearance such that others will get the impression 

like "Is it a denture? No, may be 'not Oh! it's a 

wcll made denture v (Rg. 1). 
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is inadequate and the flange is thin or shorL the retcntion of 
the denture wil) still remain 7) + However, to join the denture 
border lo the polished surface smoothly and provide a proper 
shape of the polished surface, a suitable impression of the 
width of the vesübule must be obtained, 

3) Positioning the lower anterior teeth with respect to 
aiveolar bone resorption 

On a dentate lower cast(Fig. 4-15), it should be noted that 
the labial surfaces of the lower anterior teeih are situated 
anterior to the gingiva, alveoiar mueosa and mucolabial reflec- 
tion. Therefore in a lower denture, the labial surface of the 
anterior teeth must be situated anterior to the denttire border 
located on thc mucolabial rcflection and also the shape of the 
lahial polished surface must simulate that of the natural situa- 
tion as much as possiblc(Fig. 4-16). 

Às most natural lower anterior teeth incline labially and the 
bone resorption after extraction occurs mosdy on the labial 
side of the lower alveolar ridge as in the upper jaw N the crest 
of the residual ridge moves lingually following the resorptioru 
Thus, in an edentulous case, the lower anterior teeth must be 
arranged labially to the so-called alveolar crest to replace the 
teeth in the natural tooth position. in a case with severe 
alveolar bonc resorption, the teeth are arranged well above 
the labial sulcus which is far anterior to the crest of ridge(Flg. 
4-17). 

In some cases, as in Figure 4-18, the lower anterior teeth 
are arranged on, or even lingually to, the crest of the residual 
ridge regardless of the pattern of bone resorption. This might 
bc the result of considering the leverage, but it will encroach 




Fig, 4-17 In a case of severe alvcolar bone resorp- 
tion, the anterior teeth are arranged well above ihe 
labial sulcus which is far anterior to thc ridge crest. 




Fig. 4-15 In the natural dentition. the labial sur- 
Eaccs of thc lower antcrior teeth are situated anterior 
Eo Ihe gingivü, alveular niueosa and rhu mueolahial 
reflection, 




Fig. 4-16 Also in the lowcr dcnturc, thc labial sur- 
faces of the anterior teeth should be situated anterior 
to the denture border and the shape of ihc labial 
polished surface must simulate thai of the natural 
siluauon 




Fig. 4-18 If the lower anterior teeth are arranged 
on T or even lingually to, the ridge crest hy consider- 
ing thc lcvcragc, thc tonguc space will be encroached 
upon. 
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on thc tongue space and the denture wiJ] bc pushed out anter- 
iorly by strong tonguc forces which are increased by its com- 
pression. The shape of the labial polished surface will be eom- 
pletely different from that in the dentatc state. It is shelf-like 



Fig. 4-19 When thc lowcr anterior teeth arc 
arrangcd lingually, the shape of the labial polished 
surface becomcs shclf-like causing disharmony with 
the movcmciits ol' the lower lip. 



Incision by the anterior teeth 




Fig. 1 When food is incised with ihe anicnor teetti 
which have been arranged much more anterior to 
the alveolar cresL the posterior bordcr of the de- 
nture is likely to drop easily duc to the levcrage with 
the fukrum at ihe crest of ihc ridge. The amagt.niy 
ing force is also sniall. 



Fig. 2 While incising food with the anterior teeth, 
the upper denture is supported by the dorsum of thc- 
tongue and the lower denture is pressed downward 
by the tip and ventral surface of the tongue, leading 
to stabiJhy of thc denturc. 



If the teeth are arranged by referring to the naiural 
tooth position, the anterior teeth will be placed much 
more anterior to thc alvcolar crest. If food is bitten us- 
ing these anterior teeth, the posterior border of thc dc- 
nture is likely to drop casily due to the leverage, with 
thc fulcrum at the alveolar crestfFig 1), The direction 
of the force applied when biting food with the anterior 
teeth is similar to that of removing the denture, so the 
antagonizing force is small, Thus, paticnts arc in- 
structed about the abovc mcntioncd mechanism and 
told not to bite witli fhe anterior teeth. 

However, paticnts do not seem to iisten to things 
whieh may inconvenience them, and use the anterior 
teeth even though instructions to the contrary are 
givcn. It ineans that the dentures are being used with- 
out dropping unexpectedly. 

Why does the denture not drop then? As incision is 
not perfoimed like mastication and is canicd out con- 
sciously, thc patient can control the magnitude and 
direction of the force during biting, and thus thcy are 
somewhat able to resist the dislodging force of the 
denture 9 *. In addition, as shown in Figure 2, when de- 
nture wearers become accustomed to dentures, during 
biting, they seem to support the upper denture by the 
dorsum of thc tongue and press the lower denture 
downward using the tip and ventral surface of the ton- 
gue. This will enhance the stability of the dentures. 
However, the anterior alveolar ridge, which can not 
tolcratc cxccssive force, shows increased bone resorp- 
tion when pressure is applied, thus it is better not to 
use the antcrior teeth for incising, 
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and is not in harmony with the movement of the lower Hp~ 
(Fig. 4-19). The shelf-like flange may be caused by arranging 
the upper anterior teeth too far iingually. Therefore, it can be 
solved by checking again the arrangcmcnt of thc uppcr anici- 
ior teeth and rearranging them in the natural tooth position as 
mentioned previously. 



3. Overlap of the anterior teeth 

The anteroposterior relationship of the upper and lower 
antcrior teeth, that is the horizontal overlap, is automatically 
decided by the relation between the upper and lower residual 
ridges as dcscribed previously. But generally, it seems that no 
attention is paid to this because there are many dentures 
which have the upper and lower anterior teeth arranged in 
contact. Also, a certain overlap is given to some demures by 
only considcring thc occlusal balance regardlcss of thc relation 
betwecn the upper and lowcr residual ridges. 

The upper and lower anterior teeth should not be in contact 
in the centric occlusal position in any case(Fig. 4-20a, b). Set- 
tling of complete dentures occurs 1-2 weeks after insertion, 
mainly due to the compression of the mucosa under the de- 
nture base. So, if the anterior teeth are arrangcd in contact, 
following the settling of ihc dentures, an impact between thc 
opposing anterior teeth and an upward thrust of the anterior 
region wül occur during occlusion* leading to an earlier loss of 
denture retention(Fig. 4-21a~-d). Even in a case where the 
amount of the denture settling is small in the early stages, 
when the alveolar ridges resorb later and the occlusal vertical 
dimension is decreased, an impact and upward thrust wi]| alsn 
occur in the anterior region causing the loss of denture relen- 
tion. In addition, due to the excess pressure exerted, resorp- 
tion of the alveolar ridge in the anterior region will be in- 
creased and soft tissue hyperplasia, that is so-called flabby 
gums, will occin in rhis region. 

In the case where the natural upper and lower anterior 
teeth were not in contact in thc ccntric occlusal position, thc 
artificial teeth nccd not, and must never bc in contact on the 
dentures. Even if they were in contact in the natural denti- 
lion, they should be arranged so as not to be in contact for 
the above mentioned reasons, In such cases, the author trics 
to avoid any contact of the opposing antciior tceth by arrang- 
ing the lower anterior teeth somcwhat lingually. If this is 
donc, the position of the lower artificial teeth will be a little 
different from that of the natural teeth and thus the esthetic 
appearance will be occasionally somewhat sacrificed. Howev- 
er, the teeth should be arranged out of contact just enough to 
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Fig. 4-20a, b The upper and lower anterior tccth 
should not be m comact in the eentric occlusal posi- 
lion, Even though the teeth were in contact in the 
natural dentition, they should be arrangcd out of con- 
iaet at least just enough to compensate for ihe 
amount of settling after insertion. 
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Fig. 4-21 a — c Denture setiling occurs 1-2 weeks aftcr inscrtion mainly duc to the compression of thc mucosa 
under the denture base(b). If the anterior teeth are ananged tn conlact(a, a'), following scttling of the deniure, 
an impact and upward thrust will occur in the anterior region during occlusion(c), and denture rctention will be 
lost, 



compensate for the amount of settling which occuns soon after 
inscrtion, By providing such a horizontal overlap, the incisal 
guide inclination is reduced and then there will also be an im- 
provement m the stabihty of the completc denture. 

As rnentioned above, it is important to arrange the anterior 
teeth in a position as close as possible xo that of the natural 
teeth, for both esthetics and function. But in the case of max- 
illary or mandibular protrusion, special consideration is re- 
quired (See "Tooth overJap in patients with maxillary or nian- 
dibular protrusion"). 

As many edentulous patients have a small sagittal condylar 
guide inclination, the vertical overlap should not be dccpened 
as in the natural state, to achieve denture stability. In other 
words, an overlap should be provided, in whieh impaet be- 
tween the anterior teeth can be avoided. If impact ocam, de- 
nture retention and stabiüty will be compromised. It is 
thought that protrusive balance is not so important during 
mastication, as this is performed mainly by lateral movements. 
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Tooth overlap of patients with maxillary protrusion (1 ) 



Itj patients who had an Àngle's Class 11 r division 1 
malocelusiori in their natural dentition, in order to pro- 
vide a good appearance, it is not unconuuon lor the 
upper antcrior teeth to be arranged more ÈtegtlàMj 
than their normal position and sometimcs even sorne 
of the alvcolar process is removed to arrange the teeth 
turther back, iu this way. the promincnt appearauce is 
removed and the appearance of the patient is 
apparently improvcd. However, if one sticks to arrang- 
ing the teeth posteriorly, the tension of the upper lip 
wiJl bc lost and a youthful appearance may disappear. 
AIso, a deep vertical overlap of the anterior teeth and 
a markcd forward translation of the mandible during 
function are charactcristic of these cases(Fig. 1a, b). If 
this is ncglected and the anterior teeth are arrangcd 
posteriorly, thc horizontal overlap will reduce and the 
large mandibular movcmcnt during function will be 
hindered, Thc dentures may be displaced by the anter- 
ior teeth impacting during function(Fig. 2a a b), 

Thcrefore, in order to improve the appearance of 
those paticnts with maxillary protrusion without loss of 
dcnture retention, a mcthod is used in which thc uppcr 
anterior tccth are arranged at a higher level than the 
natural teeth without altcring their anteroposterior 
position. Thus„ the deep vertical ovcrlap is reduced, 
lcading to improvement in the facial appearance and a 
smoothing of the mandibuLar movemems. In some 
cascs,in addition to lifting the teeth, the teeth have to 
be arranged a little more posteriorly for the improve- 
ment of the appearance. In such cases, the upper and 
lower anterior teeth should be adjusted to grcatly re- 
duce the vertical overlap. Il is important to give a shal- 
low incisal guidc inclination for good dcnturc stahility- 
(Fig. 3a~-g). 





Fig. 1a, b Patients having maxillary protrimon are 
eharaeterized by a deep vcrtical overlap of the anter- 
ior teeth and a marked forward movement of Ihe 
mandible. 
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Fig r 2a, b If ihe anterior teeth are arrangcd posteriorly just to improvc ihe appearancc t ihc horizontal 
overlap will become sniall, and large mandibijlar movemcms will be hampered. Thus thc demures will be 
displaeed hy iiruerior tooth contact during funcuon, 
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Tooth overlap of patients with maxillary protrusion(2) 




Fig. 3a~-g ln order to improve the appcarance 
of patiems wiih maxi]lary protnision. thc upper 
ariicriöT Let-th should be arrangcd at a higher 
level than the natural tooth position without 
altering their antcroposteriur position. Thus, the 
deep vcrtical overlap will be shallow, the 
appearance improved, and also mandibular 
movements will be smoothen 
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Many patients with mandibular protrusion have a 
marked iranslation of the mandible during function, 
similar to those patients with maxiiiary protrusion. 
Therefore, even though the appearance of the patient 
can be improved as much as they expect. the upper 
anterior teeth should not be arranged to cover thc low- 
er amerior teeth regardless of a marked tnandibular 
movcmcm and Ihc relationship of the upper and lower 
residual ridges(Fig. 1a, b), In patients with mandibular 
protrusion, arranging the teeth in an edge-to-edge-like 
incisal relaiionship(the uppcr and lower antcrior teeth 
are not in contact) is the Hmit. However, if on]y thc 
uppcr anterior teelh are proclined to produce an edge- 
to-edge relationship, thc inclination wiil become stecp 
and consequently the prominence of the chin will be 
undesirably cxaggerated. Thus, when the anterior teeth 
àrc placed in an edge-lo-edge rclationship, if possible. 
thc uppcr anterior tccth should be arranged more 
labially than their natural position(Fig. 2a, b). Ilowev- 
er, for this purpose. it is essential that the impression 
of the labial vestibule is made as wide as possiblc and 
then the border of the labial flange is thickened ade- 
quately- As a patient with mandibular protrusion has a 
marked sunken upper lip and poor tension in this re- 
gion, it is effeciive to adequately suppori the upper Hp 
in this way, As a result, the maxillary deficiency in the 
dentate state will be considerably improved. However, 
in those patients with a very large discrepancy beiween 
thc upper and lower jaws, it is considered that the 
appearance may not sufficiently be improved by de- 
ntures. 





b 

Fig. 1a, b In Ihe case of mandibuiar pröfTtt$k>fl, 
ihe lower anterior leeth are frequcntly arrungcd 
furthcr linguatly to produce a "normaT relaiiOEship. 
btit ihe impact of tlic opposing antcrior letfth will 
easüy occur due to the marked translation of mandi- 
blc dunrig function. 





Fig. 2a, b In ihe ease of mandibular protrusion, the anterior tccih shoukl bc arraugcd in :m ed^c-to djge 
likc rclationship. If poasibk, ihe upper anterior leeth should be arranged morc labially than their natural 
position* 
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Ftg. 4-22a, b The remruints uf' the hnguiil gingwal 
margins of thc uatural tecth are seen as a cordlike 
elevation ol mucosa ncar the crest of the rcsidual 
ridge. The positions of the natural teeth can be gues- 
sed by this location, 




Fig. 4-23 Às the cordlike ridge moves buccally 
according to the alveular bone rcsorpiion, it is ncces- 
sary to arrange ihc posterior teeth so as to sit partly 
on ihis elevation in order to bring the nrtificial tccth 
close to the position of the natural teeth. 



4. Arranging the posterior teeth 



1) Anatomical landmarks for the upper posterior teeth 

When imagining the position occupied by the natural upper 
posterior tceth in the edentulous situation, the remnants of 
thc lingual gingival margins are recommended as a good iand- 
mark, buccolingually. Watt found that a cordhke elevation of 
mucosa situated near the crest of the residual ridgc is the ren> 
nant of the lingual gingival margin of the natural teeth by 
placing tattoo spots on thc mucosa before extraction (Fig. 4- 
22a, b). He suggested that the position occupicd by the natu- 
ral teeth can bc guessed by using this location as a guide K} . 

However, this remnant of the lingual gingival margin moves 
2-4 inm outward according to thc resorption of the residual 
ridge, thus by reducing this amount, the position occupicd by 
the natural tecch must be guessed, In other words, Ert order to 
bring the artificial tecth close to the natural tooth position, 
thc posterior tccth have to be arranged so as to sit partly on 
this cordlike ridge. To what extent the artificial teeth sit on 
thc rcmnants of the lingual gingival margin is decidcd by con- 
sidering the amount of alveolar bone resorption. 

2) The pushing effect of the cheeks 

When the artificial posterior teeth are placed in the position 
occupied by the natural teeth, they woukl be arranged much 
more buccally to the so-called alveolar crest, especially in a 
casc of severe bone resorption{Fig. 4-24a, b). Thosc who be- 
lieve that the alvcolar crest is the fulcrum of lcvcrage will be 
concemed that this arrangement may cause denture dislodg- 
ment or even denture fraeture, 

Now, we should pay attention to thc cooperative effccts of 
thc tissues surrounding thc denture during mastieatory move- 
ments, especially the role of the cheeks and tongue. 

Regarding the inward pressure of the cheek, if the artificial 
teeth are arranged lingually to the natural tooth position by 
considcring the alveolar crest, the buccinator muscle which 
can not act cleverly like the tongue will not bc able to 
approach the artificial teeth, leading to a lack of inward press- 
ure of the cheek. As a result, the outward pressurc of the ton- 
gue will not be balanced by the inward prcssure of the chcek. 
The reduction of inward prcssure will lead to a of thc 
peripheral seal and thus denture retention will be reduced and 
also food will easily enter into thc vestibule. To improvc thc 
retention and stabitity of the denture by appropriatcly utilizing 
the inward pressure of the cheeks, the artificial teeth should 
be arrangcd where the natural tccth were situated(Fig. 4-25), 
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be arranged whcre the natural teeth wcre situated(Fig. 4-25). 
If they are arrangcd in the natural tooth position, cven if the 
food is held on one side, the peripheral seal will be main- 
tained because the buccinator muscle will effectively cxcrt 
pressurc against the resulting poiished surface on the opposite 
side. Thus the dislodgment of the denture causcd by the lever- 
age at the fukrum on the residual ridge will be inhibited on 
the balancing side. Thts phenomenon acts as a retainer for the 
deniure. On the working side, while the strong center fibers 
of the buccinator niuscle are holding the food in cooperation 




with the tongue, the muscie can simultaneously exert a strong 8 



upward and inward force against the denture. This inward 
pressure will inhibit the denture tiltmg eaused hy the leverage 
at a fulcrum on the alveolar crestfcheek's pushing effect) and 
thus dislodgment and fracture of the denture will never occur 
(Fig 4-26). 
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Fig. 4-24a r b When the artificial leeth arc placed 
whcre the natural teetb were, they will be arranged 
much more buccally to the alveoiar crest, especially 
in the case of severc bonc resorption. 




Fig r 4-26 When the artificial teeth are arranged in 
the natural tooth position, even if food is held on one 
side, the peripheral scal wiU be maintained by thc 
effectivc iiiward pressure of thc chcek on the oppo- 
site side, thus dislodgment of the denture will bc inhi- 
bitcd. On the working side. thc buccinator musde 
holds food and simultaneously exerts a strong forcc 
against the denture which will inhibit the denture tilt- 
ing caused by any lcverage(cheek's pushmg effcet). 




Fig. 4-25 Whcn the anificial teeth arc arranged 
lingually, the buccinator can not approach thc anifi- 
cial teeth, leading to a lack of inward prcssure of the 
cheek. As a result, thc pcripheral seal will bc lost 
and thus the reiention will decrease(solid line). To 
appropriately utilize the ehcek's inward pressurc, thc 
artificial tecth should be arranged in the position of 
thc natural teeth(dotted linc). 
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The irnportance of the impression of the buccal space 





Fig, 1 lf the artificial teeth are arranged in the 
position of Lhe natural teeth on a cast in which the 
buccal sulcus was recorded narrower than its aetual 
width, the buccal polished surface will facc upward 
and outward. Thus, the inward pressure of the buc- 
cinator muscle would act to displace the denturc(so- 
lid line). Jf the width is appropriately recordcd, the 
polishcd stirfacc will facc downward and outward, 
ihus thc pressure of the buccinaior muscle will im- 
prove thc reiention üf the denture(dottcd line). 




Fig. 2 When a narrow impression is recorded and 
;muther more appropriate impressien is not pre^ 
pnrcd, thc only placc whcrc ihe artificiat teeth can 
be placed is on the residual ridge. 



When the artificial tceth are arranged in the position 
of the natural teeth, it is important to make an 
appropriate impression of the vestibule with the aim of 
restoring the missing tissues to the pre-extraction situa- 
tion. Among ihem, the impression of the upper buccal 
vestibule is the most critical. When the buccal spacc is 
broad, such a broad impression must be made and 
then the flange of the denmre shouid be also thick- 
ened. 

Hven if thc artificial teeth are arranged in the posi- 
tion of the natural tceth, if the impression of thc buc~ 
cal sulcus was recorded narrower than its actual width, 
the buccal polished surface of thc resulting denture will 
not be appropriate as shown in Rg. 1 and the denture 
will bc easily displaced. In addition, as the artificial 
teeth are located outside the denture flange, chcck bit~ 
ing will easily occur. Thus, when a cast made from 
such a narrow impression is preparcd, eünieians would 
think that arranging fhe artifieial teeth in the position 
of the natural teeth is a terrible mistake, They just rely 
on the residual ridgc as something to refer to and 
would probably arrange the artificial teeth on the re- 
sidual ridge folJowing the interalveolar ridge line 
theory etc.(Fig, 2). Firstly, it is important to make an 
appropriate imprcssion becausc only then can we re- 
place the artificial teeth in the position of the natural 
teeth. As mentioned before, if onc has knowledge of 
the anatomy and physiology regarding thc tissues sur- 
rounding thc denture, using appropriate impression 
materials, it may be possible to make an excellent im- 
pression. Thereafter, the movement of the muscles can 
be captured as a friend, not an cnemy. 
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4. Ammging the postcrior teeth 



3) Anatomical landmarks for the lower posterior teeth 

Regarding the anatomic landmarks used for locating the 
positions of the lowcr molar teeth, Pound reported ihat the 
lingual surfaces of the lower molars are situated beiween two 
iiöes projected from the buccal and lingual aspects of the re- 
tromolar pad to thc mesial aspect of the cuspid 29) {Fig. 4-27). 
Also, as stated by Ortman, the lingual cusps of thc natural 
molars are approximatcly in vertical alignment with the 
mylohyoid ridge and thus the mylohyoid ridge is a reliable 
guidc for determining thc lingual limit of the artificial lower 
posterior teeth. The lower posterior teeth must never be 
arranged lingually to this ridge 30) (Fig, 4-28). Both are gener- 
ally used as guides to gucss the position occupied by the natu- 
ral teeth\ However, in the former case, the standard lincs will 
be changed according to thc position of the canine which has 
been arrangcd previously. For example, if the lowcr antcrior 
teeth are arranged on or lingually instead of labially to the 
alveolar ridge, the Pound line will also be placed more ling- 
ually to that of the natural dcntition. Also in the latter case, it 
may be difficult to idcntify the position of the mylohyoid ridge 
on a cast. So, attcntion must be paid to the application of 
these guides. 

The author arranges the posterior teeth almost in the center 
of the postcrior denture-bearing area, buccolingual!y(Fig. 4- 
29). However, for this purpose, the external oblique ridge 
and mylohyoid ridge must have been recorded in the imprcss- 
ion as the buccal and lingual landmarks respectively, as men- 
tioned before. When this position is verified using guides such 
as the Pound linc and mylohyoid ridge, it is found to be 
almost thc Stime as that of the natural molar tccth. 




Fig. 4-27 Th& lingual surfaces of the lowcr molars 
are situated between two lincs projected from the 
buccal and lingual aspccts of the retromolar pad to 
the mesial aspect of the cuspid(Pound, E). 




Fig. 4-28 The lingual surfaces of ihe lowcr posterior 
teeth are never lingual to a vcrücal line extending 
from ihe mylohyoid ridge(Ortman, H,R<)- 




a b 

Fig. 4-29a. b The posterior tccth are amingcd almost in the centcr of thc posterior denture-bearing area buc- 
colingually on thc cast containing both thc buccal and lingual landmarks. thc txternal obliquc ridge and mylohy- 
oid ridgc, The position of thc artificial teeih may scem to be rather bucca]. 
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Section 4 Arranging thc arti fitriül teeth 




Fig, 4-30 In the moJar region of the lower natural 
dental arch an undercut tends to occur lingually and 
its degrec increascs as the dental arch is followed 
posteriorly* 




Fig, 4-31 If the posterior teeth arc arrangcd in the 
position where the natural tecth wcre, the undercut 
will also occur on the lingual poiished surface undcr 
thc teeih. The tonguL 1 will bulgc into thc undercut 
and raisc thc dcnture. 




Fig. 4-32 If posterior teeth which are uarrow bucco- 
lingually arc uscd t no undercui wilJ occur lingually 
under thc teeih. 



In addition, when the lower posterior teeth are placed 
where the natural teeth were situated, one has to also consid- 
er the size of the artificial teeth. An undercut tends to occur 
increasingly under Lhe lower molars nf' thc natural dcntal arch 
as it is followed posteriorly(Fig. 4-30). So, also in the de- 
nture, if the artificial teeth are arranged in the position occu- 
pied by the natural teeth, an undercut will be produced on the 
lingual polished surface under the posterior teeth. Thus n the 
tongue will bulge into the undercut and raise the denture, 
eausing it to be dislodged{Fig. 4-31). However, as is generally 
known, the occlusal surface area of the artificial posterior 
teeth is smaller than that of the natural teeth in order to re- 
ducc the load on the supporting tissues during mastication, 
This will also work effectively in this situation. The use of 
posterior teeth which are narrow buccolingually will produce 
no undercut under Ihe teeth as shown in Fig. 4-32, Morc 
favorabJy, these teeth are also smaller mesiodistally, so that 
the position of the posterior teeth shifts mesially where thcrc 
is less undercut in the natural dentition{Fig, 4-33). By using 
artificial teeth which are much smaller than the natural teeth. 
a large tongue space can be obtained. In addition, the forces 
from the cheeks and tongue will be balanced. So, this situa- 
tion can resolve problems arising in edcniulous patients, who 
typically have a large, strong tongue. 

Sometimes patients complain ls The denture is too big." The 
reason is not that thc denture itself Ss big, but more common- 
ly, the artificial teeth are arranged lingually so the tongue 
space is restricted. Therefore, in the case of such a complaint, 
the denture should be checked by referring to thc above mcn- 
tioned guidcs(Fig. 4-34a, b). 

Practieally, the upper and lowcr artificial teeth should be 




Fig. 4-33 Às thc anificial posterior teeth are smaJ- 
lcr incsiodisiaily, the position of the posterior teeth 
shifts mesially whcrc thcrc is less undercnt in the 
natural dcntition. 
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4. Arranging thc posterior leeth 



placcd firstly following thc guides mentioned above, then the 
teeth adjusted a little, so that harmony ean be achieved be- 
tween the upper and lower teeth. 

It should be noted that the premolars, as with the anterior 
teeth, are arranged buccaüy to the alveolar ercst(Fig. 4-35). 

4) Arranging the premolars and the modiolus 

Ât thc curner of thc mouth situated almost in the position 
of the lower first premolar, many musclc fihers of' the muscles 
of mastication and expression such as the buccinator and orbi- 
cularis oris converge to fonn a muscle knot called thc mod- 
iolus. When the buccinator, thc orbicularis oris, etc. contract 
during functional movements such as mastication or speech, 
the modiolus strongly pushes the buccal side of the premolar 
region. Some eonsidcr that this muscle pressure serves as the 
retention force for the upper complete denture by holding up 
the buccal cusps of the premolars, but for the lower denture, 
if the buccal side of the premoiar region is widened as in the 
molar region, the tension of the modiolus will push out and 
dislodge it. Fish 31) suggested to narrow the lower denture in 
the premolar region to prevent a eollisLon with the modiolus* 
This means arranging the artificial teeth more lingually to that 
position previously uccupied by the natural teeth and trim- 
ming the border of the buccal flangefFig, 4-36). But this sug- 
gestion is a somewhat questionable. 

The buccinator, which contracts during mastication, can 
produce an effective muscle contraction only if its anterior 
and posterior ends are fixed. Its anterior end is at thc motU 
tolus which is supported by the first premolar. Therefore, if 
the first premolar is placed more Lingually to the position of 
the natural teeth, the buecinator will lose its support during 
functinn and can not function effectively during mastication as 
in the dentate state. The buccinator holds food between the 
molar teeth with the cooperation of the tongue, prevents its 
cscape from the corner of the mouth when h slides forward 
along the inclined occlusal plane, and returns it lo the occlusal 
surface of the molar region by peristaltic movements 5J . To 
perfurm these functions smoothly, the first premolar should 
be arranged in the position of the natural teeth, namely buc- 
cally to the alveolar crest. So as to withstand the strong ift- 
ward muscle pressure against the denture, a eoncave shelf 
should be provided properly on thc lingual pulished surface as 
will be mentioned later. By providing this shelf, the denture 
resistancc will be enhanced and denture retention will not be 
diminished(refer to P, 103). 

In additiun, if the support from the artificial teeth is in- 
adequate in the region of the corner of the mouth, not only 




b 



Fig. 4-34a s b a: A deniure with thc complainu 
ll Thc dcnture is big and my mouth is filled with the 
denlure " b: As the tongue space was rcstrictcd, thc 
lingual cusps of thc artificial tccth were trimmed and 
thc tonguc space was widcned. This proeedure made 
the denture feel less bulky and morc stablc. 




Fig. 4-35 The premolars are arranged buccally u> 
the alveolar crest like the anterior tccth, 
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Scction 4 Arranging tlie artificial tccth 




the functions of the lips and ehceks but also ihose of the mus- 
clcs of expression will be disturbed and facial expressions can 
not then be propcrly pcrformed. Âlso considering this factor, 
adequate tension should bc provided in the region of the cor- 
ner of the mouth as in thc dentate situation. 



Fig. 4-36 The narrow arch of the lower denture in 
thc first prcmolar regiun kccps it clear of thc mod- 
ioms(M)(Hsh, E.W). 



The resorption of the alveolar ridge and the denture contour(1) 





Fig. 1a — e Bonc rcàorption of ht.it li thc uppcr uiid 
lower jaws is sevcrc. Broad impressions nnist l>c 
matk eorrespoMdiH^ to ihe amouiil of resorption. 
1 hen t it is possible lo plaee thc artifirial tccih where 
thc natural tceth were previousiy posiiioned and 
provide [ippropriately polished surfaees. The coniour 
of ihe denture is not affected hy thc rcsorption of 
the alveolar ridge and must remain unchangcd. 
Thus. the harmony of the denlure with thc sur- 
rounding tissucs will continue. 
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The resorption of the alveolar ridge and the denture contour(2) 



In order that the denturc may be harmonious with 
thc surrounding tissues and function by appropriately 
harnessing rnuscle movements, not only the position of 
thc artifieial tccih but also thc contour of thc dcnturc 
should not be changed regardless of the progress of 
alvcolar bone resorption(Fig. 1a — e). In other words, 
the resorbed alveolar ridge should be compensated for 
by thc dcnture base durjng denture fabrication. Figure 
2 shows a cross section of the alveolar ridge with a de- 
nture in placc. Thc dcnturc contour is not affected by 
the resorption of the alveolar ridge, It must remain un- 
changed and only thc samc amount of dcnture basc rc- 
sin as that of bone resorption will be added 011 the im- 
pression surface. 
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Section 4 Arnmging the artificial teeth 



f 



Which is the better material for artificial postenor teeth, resin or porcelain? 





b 

Fig. 1 As the resin teeth wear away rapkiiy, the 
occlusal vertical dimension will deerease in a short 
time f lcading to collision of the anterior teeih and 
occlusal disharmony. It is necessary to check the 
occlusion regularly. 



It is diffieult to eut our fingers with a plastic sheet, 
but easy with a piece of glass, even with litile effort. 
Without giving this example, it is well known that 
porcelain tceth are superior to rcsin teeth in their abil- 
ity lo cut, crush and grind as well as being abrasion re- 
sistant. It has been reported that niasticatory efficiency 
is greatly decreased when porcelain teeth were re- 
placed with resin teeth in the case of complcte 
dentures" 23 . However, porcelain teeth are rarely used 
in general practice. This is because patients prefer re- 
sin teeth, and dentists like using it. 

If a significant error is found in the occlusion, when 
resin teeth are used, the occlusion can be corrected 
easily and rapidly by grinding the teeth. Even when 
the ercor is so great that it can not be correctcd by 
grinding, the occlusal surface of the resin teeth can bc 
built up with self-curing acrylic resin, and the centric 
occlusal position can thcn be correcily obtained using 
the patient's jaw as an anicuiatorfp. 117). 

However, as resin teeth tend to wear away rapidly 
with food, in the most severe case of rapid wear, the 
occlusal vertical dimension will decrease in six months 
to one year after insertion of new dentures. To makc 
matters worse, together with the resorption of the 
alveolar ridge, collision of thc opposing anterior tceth 
and an occlusal disharmony wili occur, leading to ill- 
fitting dentures. 

In cascs where the centric occlusal position can not 
be easily obtained or the denturcs are easily moved 
due to unfavorable ridges, it is obligatory to use resin 
teeth because the occlusion can be easily corrected, 
But even in such cascs. porcelain teeth arc still recom- 
mended for use on either of the jaws. Just as with a 
chopping board and a kitchen knife, whcn using some- 
thing for cutting on one side, one can expect to im- 
prove the masticatory efficiency. If possible, thc 
occlusal surfaces of the resin teeth should be replaced 
with metal aftcr occlusal correction. 
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Section 5 



Try-in of the dentures 



Try-in of the dentures 



The artificial teeth have been arranged according to the 
outlined principles on the occlusion rims contoured at the jaw 
registration appointmenL Thcsc wax irial dentures are then 
inserted into the mouth and checked for csthetics and func- 
tioji + Some modifications are carried out so that they fit the 
patient more accurately, 

Gencrally, the try-in procedure for checktng the arrange- 
ment of the artificial teeth is divided into two steps, one for 
the anterior teeth and another for the posterior teeth. If these 
two steps are performed simultaneously, time and labor will 
be wasted. When the position of the anterior teeth has to be 
grcatly altered, the posterior teeth will also have to be rear- 
ranged in relation to thc shift of the anterior tecth. At the try- 
in for the anterior teeth, the appearance can be improved by 
making the trial denture suit the personality of thc patient and 
also by modifying it according to the patient's wishes, For the 
posterior teeth, only the occlusioit can be checked roughly, 
hut the occlusal contacts, phonctics, etc. can hardly bc check- 
ed becausc the wax dentures move easily. Tests for denture 
retention and stability are out of the question. After the try-in 
procedure for the anterior teeth, the author performs the 
arrangement of the posterior teeth and then carries out a 
rough waxing procedure. During the try-in procedure for the 
posterior teeth, the outline of the denture base and the form 
of the polished surfacc arc mcrcly ehecked. lf therc is cnough 
time, final chccking of the position of thc gingival margins of 
the anterior teeth and the interdental papillae is done for 
esthetie purposes. 

Try-in for the anterior teeth arrangement 

The average lifc span has becomc longer and it seems that 
the requirements of elderly paticnts for esthetics nowadays are 
much stronger as they might be thinking "Life is short, so let's 
live everyday to its fullesf\ If dentures which make the pa- 
ticnt look young are inserted, the paticnt will have a more 
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Try-in of the dentures 



positive attitude when acclimatizing to the new denturcs. cven 
if a little pain is experienced. In the case of a new dcnture, if 
the patient just keeps it in his/her mouth for a reasonable 
period of time(until the next appointment), it is Hkely to be 
successful. The area where a sore-spot is situated can be clear- 
ly recognized. Therefore providing a pleasing appearance may 
be a shortcut to success. 

However, as mentioned previously, the anterior teeth are 
generalLy arranged a long way posterior to the position occu- 




e f 

Fig, 5-1 a — f Common errors in anterior teeth arrangemenL a: The centcr line is off to one side. b: Edgcs of 
the anterior tccth are in linc and the occlusal plane is inclined. This gives an artilieial appeanmee. c: The artifi- 
cial tceth are too small and whitc, d: The upper anterior tecth are arranged too low and a large amount of the 
gingiva(denture base) is exposed dunng smiling. e: The lower anterior teeth are too visible when stightly open- 
ing the mouth. The occlusal plane is too high. f: Thc support for the upper lip is inadequate producing thc clder- 
ly appcarance. 
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Section 5 Try-in of the dcntures 



bled by the natural teeth and this is a ringleader causing an 
elderly appearance in many dentures. Therefore, if the artifi- 
cial teeth are positioned where the natural teeth were pre- 
viously situatcd, the patient will think that (s)he looks youn- 
ger. Thcre is no need to consider any difficult proccdure, only 
ü ihe artificial tceth are arranged in thc sarne position as that 
of the natural teeth, will patients be satisficd with the 
appearancefFig. 5-1 a—f). 

The positions of the individual teeth are also affected by the 
prcfcrence of the clinician. However, when the anterior teeth 
are set in an irregular fashion, care must be taken noi to 
arrangc them too irregularly, For example, such irregularities 
might mean the imaginary roots of the artificial teeth would 
inlerfere with each other and shoukl be avoided beeause this 
never appears in nature(Fig. 5-2). If the paticnt has a photo- 
graph taken when (s)hc had her/his own natural teeth, it will 
be helpful at the try-in. Although the teeth can not be seen 
on the photograph, the appearance and contours of Ehe lips 
and thc lower part of the face can be grasped. 

On the other hand, in order lo construet a denture that 
contains the patieni's heart and desires, approval by the pa- 
tient should be obtained at the try-in appointment for the 
anterior teeth. Howcver, it is a cough job. Even though 
approval was obtained during the try-in, if ihe patient goes 
home with new dcntures and a commcnt is made by a fussy 
daughter such as "Oh mothcr, you look older", the denture 
will be quickly put into a pocket and all effort will have bccn 
in vain. During thc try-in, the patient is given the opportunity 
to observe the arrangement of ihe anterior teeth using a mir- 
ror, but in this way, it is difficult to grasp the three-dimen- 
sional unage. If the patient looks at her/himself in two mirrors 
held against each other, this may be a little more effective. 

Anyway, it seems very difficult for patients to evaluatc the 
appearance of the denture by theniselves. It may be an idea 
to observe the appearance together with another family rnem- 
ber at the try-in appointment bccause the main people who 
complain about the appearance of the denture are not the pa- 
tients themselves. 

In a successful case with a comment like "Oh mother, you 
look younger", the author ts astonished at the changes in pa- 
iient's clothes, make-up and even behavior at the next visit. 
Tu rcccive this type of pleasurc\ the autboi makeis an cffort to 
provide a good appearance for his patients. 




Fig t 5-2 Thc imaginary roots of thc artificial iceth 
(lateral incisor and canine) woutd interferc with eaeh 
othcr. These irrcgularities nevcr appcar in nature aiul 
should bc avoided. 
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Section 6 

Designing the polished surface 



Designing the polished surface 



Thc polished surface of a denture consists of the labial, buc- 
L'al, lingual, and palatal parts of the denture base and the out- 
er surfaces of the artificial teeth except the occlusal surfaces. 
But this surface is not so popular as the other two surfaecs of 
the dcnture, namcly the impression surface and the occlusa] 
surface and its significance has not been widely recognized. 
However, thc retention of the denture is greatly affected by 
the quality of the shapc of the polished surface. Wilfred Fish 
who termed it the polished surface emphasized that tf the 
polished surface is appropriately contoured and in harmony 
with the movement of the surrounding tissues such as the 
cheeks, lips and tongue, the movements of these muscles can 
bc ütilized for the retention of the denture, and not cause its 
dislodgment 3n (Fig. 6-1), Brilt et al. proved that the activity of 
the surrounding muscles appreciably improves the retention of 
the denture. In addition, he suggested that in cases with an 
unfavorable residual ridge, this muscle activity which presses 
the denture in place is much more important than the other 
denture retention factors 33) . 

Since this polished surface adjoins the oeclusal surface of 
the artificial teeth and the impression surface of the denture 
base, U can, of course, be greatly affected by the positions of 
the artificial tccth and the denture border, that is, the Lni- 
pression of the denture-bearing area determining the border. 
The polished surface h molded during waxing. Therefore, if 
rhe previous steps such as artificial teeth arrangemcnt and/or 
impression making havc not been suitably performed, thc 
polished surface can not be properiy molded due to the limita- 
tion of these steps, in spite of the utmost effort during wax- 
ing. 




Fig, 6-1 The polished surface of a deniure consists 
of the labiaL buccat, lingual, and palatat paris of rhe 
denture base and thc outer surfaccs of the artilieial 
teeih exccpt the occlusa] surfaces. Whether thc move- 
mcnts of the surrounding muscles can be applied for 
denture retention depends upon the quality of the 
polished surfacc* 
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Section 6 Dcsigning thc polished surface 




Fig. 6-2 Clinical crown forms at different ages. A: 
male, B: female (Matsumoto, N.). 




Fig. 6-3 The unreceded gingival margins likc those 
of young people should bc contourcd properly (dot- 
ted line). 




Fig. 6-4 Prominences in thc root regions arc not 
necessary. Thc appeara&ce of ihe ncck regions which 
arc visible during smiJing is important. 



1. Waxing in the anterior region 



Waxing of the anterior region is considered essential for 
good denture esthetics, but the author thinks that it is adequ- 
ate when the height of the gingival margins is correct. Ln the 
dentate persom thc gingival margin reccdes with aging 34) (Fig. 
6-2). Nevertheless. many denturcs :ire commonly seen, having 
similar gingival margins to those seen iu young people, h 
other words, showing little rccession (Fig. 6-3). Especuilly 
when the interdental papüla of a denture is high and sharp, it 
looks unnatural and thus it is easy for others to notice that de- 
ntures are being worn. Of course, the height of the gingival 
margin depends on age, btit it should be formed so that at 
least the finish lines on the necks of the artificial teeth can be 
seen. 

Generally, on the iabial polished surface, providing promin- 
ences by adding wax on the area corresponding to the iniagin- 
ary roots of the artificial teeth is eonsidered necessary to tm- 
prove the esthetics. Sometimes, the pronnnences and depress- 
ions on the polished surface are shaped more markedly than 
those in thc dentate state. This uncvenness is not necessary 
lor esthetic improvement, and will only lead to the accumula- 
tion of food. II the teeth are arranged so that a large area ot 
the contoured gtngiva is exposed, one should not be too 
proud of thc esthetics. This appearancc is unnatural beeause 
the gingivae do not appear so large in the dentition. 

Moreover, to further improve the appearance. some elini- 
cians pcrform stippling on thc gingiva or embed vcssel-like fi- 
bers in the gingiva. However, as only small parts of gingiva 
are vlsible, even when smiling, waxing in this region is time- 
consuming and is not overly effective. The only real value of 
this artistic waxing is to make the patient feel satisfied with 
the appearance of the deniure when it is outside the mouth. 

Creating a root promincncc for each individual tooth is not 
necessary. However, a slight eminence should be formed all 
over the flange, starting from the necks and cventually blend- 
ing into the denture border* Àbove the caninc tooth, a large 
eminence is shaped for 1tp supporf by referring to the appcar- 
ance. The author always takes great care concerning the 
appearance of the neck region which is visible when smiling 
(Fig. 6-4). Nccdless to say, any unevenness is not necessary 
and the mterdental papilla should be carved high and sharply 
in the posterior region, since this is not an area of great esthe- 
tic concern. 
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I. Waxing in tbc antcrior region 



The polished surface and the flange technique(l) 



Thc flmige technique is a well-known method Eo 
functionally determine the arch form of the artificial 
leeth and thc contours of the polishcd surfaces so that 
thcy will be in harmony with the movements of the 
surrounding tissues, In this technique, the neutral- 
zone, that is, an area wherc the inward pushing forces 
of the lips and cheeks are ncutralized hy the outward 
forces of the tongue, is located using the functional 
movcments of the Iips\ cheeks and tongue situated in 
eontact with the dentures. The polished surface is 
molded, and the artificial teeth are arranged in this 
zone 3S - 37 >. 

However, even this method is not perfect. The ncut- 
ral zone will vary greatly according to the patienfs 
ability to follow thc instructions of thc functional 
movements, a differencc in the functional movements 
instructed by different operators or further errors in 
softening the wax(Fig. 1a — c). Therefore, it is also 
necessary to have a mental image of the appropriate 
polished surface in order to decide the quaJUy of the 
polished surface moldcd by this method* In actual fact, 
whüe performing the flange technique, the operator 
usually compares the formed polished surface with its 
mental image and repeats functional modification of 
the parts thal are diffcrent froni the image to gradually 
bring the form closer to thc proper polished sur- 
face(Fig. 2). 

Now, if all the procedures of the flange technique 
are properly performcd and the polished surface is 
functionally formed, whether it can be used just "as it 
is" should be considered. 

Tn other words, we have to consider whether or noi 
the polished surface functionally forrned to adapt to 
the existing muscle movemcnts is the most appropriate 
for the new denture. The muscle pressure is not 
appropriate in many patients because the lissues sur- 
rounding the dcntures may not function propcrly. En- 
largement of the tongue and inward bulging of the 
buccal mucosa can be frcquently seen, which seems to 
have occurred due to not wearing dentures for a long 
time or wearing small dentures. Therefore y just the 
form molded by muscle pressure can represent an indi- 
vidual diffcrcucc of the present ora! situation, but it 
can never indicate what form it should essentially pos- 
sess. 

The molded polished surface must be modified so 
that the surrounding tissues will recover their original 
form and pressure, and the retention and siability of 






Fig 1a ~- c The neutral zone is located with soft 
wax by ihe patients functional movements. Howcv- 
cr. ihc ntutral zone is varics greatly according to thc 
patient's ability to pcrform the funcüonal movc- 
nituls, :-i differencc in the nun L'ments instructed by 
ilifferent operators, or crrors in softening thc wax. 



Section 6 Dcsigning the polishcd surface 



The polished surface and the flange technique(2) 




Fig ? JJv amipnring tiic fornic'Ll polihlicJ Mirface 
with its mcntal image. the partâ ihat are different 
from thc image are funetionally modiiied step by 
step to bring them cJoscr to thc appropnate form. 
l\n this procedurc. one must fiavc the mental imagc 
uf Lin appropriate potished surface. 



the denture will thcn improvc, 

On the other hand, "prosthetics" literally means to 
supply artifirial substitutes for missing tissues and to 
restore the former condition, including the funetions of 
the surrounding tissues. Howevcr, in clinical practice, 
it is important to decide to whai extent ouc has to res- 
tore the original situation. With aging, patients lose 
their teeth and also control of their temporornandibu- 
lar joints and rnuscles, Thus, the masticatory system is 
deprived of mutual cooperation. Therefore, by con- 
sidcring these factors, artificial tceth arrangcment and 
the form of the polished surface should be modified so 
that thcy are m harmony with cach condition and cu- 
hance the activity of the surrounding tissues. 

In any case, it is important to firstly completely com- 
prehend t+ What was the original situation," On this 
basis, hy considering "it is a denture", it is essential to 
construct a prosthcsis possessing a form adaptable to 
the present situation. 
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3, The lingual polishcd surface of ihe mandibular denture 



2, The buccal polished surface of the maxillary denture. 



Refer to u The importance of the impression of the buccal 
space"(P- 84). 

3. The lingual polished surface of the mandibular denture 



if thc impression of the lingual border is extended ade- 
quatcly and additionally, the occlusal vertical dimension, the 
level of the occlusal plane, and the size and positions of the 
artificial teeth are correct, a concave form(concave shelf) can 
be made on the lingual polished surface as shown in Figure 6- 
5a ( b. Regarding the impression, if it is not adequately cx- 
tended beyond the mylohyoid ridge, the large polished surface 
necessary to placc thc concave shelf will not be obtained, and 
even with improvisations in the laboratory, the proper shape 
cannot be produced- When an appropriate concavity is pro- 
vided on the lingual polished surface during waxing, two fin- 
gers can be placed on the shelves of the completed denture as 
shown in Figure 6-6. Even if one attcmpts to push the de- 
nture upward by the other hand, the denture can still be held 
by ihe fingers placed on the shelves. In the mouth, as the ton- 
gue will ride on the shelves instead of the fingers, the dcnturc 
can be securely seated in position because of the outward and 
downward pressures of the tongue actively pressing the 
shelves towards the alveolar ridge(Fig. 6-7). 

When inserting the new dentures, dentisis seem to frequent- 
ly use the words "You will soon get used to the dcn- 
tures'\ It is appropriate to use these words when a device 
such as the concave shetf is prepared and in fact the words 
mean "You will soon become accustomed to handling the de- 
vice". However, it is irresponsihle to say Lt You will soon get 
uscd to the dentures'* with the thought of imploring thc pa- 
tient to get used to them without making the device on the 
denture. If a concave shelf is provided and its role is ex- 
plained to the patient using the fingers as shown in Figure 6- 
6, they will quickly become used to handling thc denture. If 
only the tongue is placed on the shelves, the denture will not 
be dislodged, even though the mouth is opened wide, When 
the patient can preveni thc denture from being dislodged us- 
ing the tongue, the patient will be confident in wcaring the 
dcnture and makc a serious cffort to mastcr its handling. 

By the way, if the concave shelf is just provided blindly 
when the artificial teeth are arranged lingually or large artifi- 
cial tceth are used, an undercut will occur under ihe lingual 
surfaces of the teeth. The tongue will slip into this undercut 




a b 

Fig. 6-5a. b If the impression of the lingual bordcr 
is adequately extended and the occlusal verücal 
dimension, the levet of occlusal plane, and the size 
and positions of the artificial tccth are all appropri- 
ate, it is possible to make a coneave shclf on thc ling- 
ual polished surface. 




Fig, 6-6 Thc concavc shclf serves as a "device" to 
stabilixe thc denture. Even if one tries to push the 
denture upward by thc other hand, ihe denture can 
still be hckl by the fiugcrs plaecd on thc shelves, lu 
thc mouth, ihc tongue will ride on the shelvcs instcad 
of ihe fingers, 




Fig. 6-7 The outward and downward pressures of 
the tongue press the shclvcs activcly towards the 
alvcolar ridge, thus the denture ean be firnilv scatcd 
in position. 
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Seetion 6 Designing the polished surface 




Ffg. 6-8 If the coneave shelf is provided when the 
Lirtificial teeth are arranged linguaily, an undercut will 
occur under the lingual surfaces of thc artificial leeth. 
The tongue will slip into this undercut and push thc 
dcnturc upwards. 




FSg. 6-9 The buccal polished surface of the mun- 
dibular denture should be contoured so it is slightly 
convex or straight. 




Fig. 6-10 The buccal polished surface of the man- 
dibular denture is generaMy made concave. 



and push the teeth upwards, thus the application of the con- 
cave shelves to this situation will worsen the stability of the 
denture(Fig. 6-8). When an undercut occurs undcr the lingual 
surfaces of the teeth, it is a signal to rearrange the artificial 
teeth more buccally or to switch to smaller ones. If the con- 
cave shelf is properly formed, this means that impression 
making, jaw registration, and selection and arrangernent of 
the artificial teeth have been correctly performed. Therefore 
the quality of the form of the concave shelf is a good indicator 
for judgement of the quality of the previous procedures. 



4. The buccal polished surface of the mandibular denture 



Contrary to the lingual polished surface of the mandibular 
denture, the buccal polished surface is contoured slightly con- 
vex or straight(Fig, 6-9). 

Generally, it is thought that the buccal polished surface 
must be made concave in this region so as to direct the inuscle 
forces exerted on the polished surface towards the alveolar 
ridge and then use them for denture retention, by refcrring to 
the direction of the buccinator and the shapc of the muscle 
bundles. This is widely carried out in clinics (Fig. 6-10). 
However, the rniddle and lower fibers of the buccinator differ 
in the degree and direction of contraction during function. 
Thcrefore, if the fonn of the polished surface is molded with- 
out considering the degree of contraction during function, the 
resultant forni can not conform to the shape of the tissues in 
aetion, 

If the buccal pohshed surface of the mandibular denture is 
made concave as shown in Figure 6-10, when the patient cats 
sticky food such as biscuits, the biscuits will collect and adhere 
to the concavc part because the buccinator can not press firm- 
ly against this coneavity(Fig. 6-1 1a). Thc food not only 
adheres to thc denture but also accumulates in the buccal sul- 
cus and further wedges under the denture base, causing pnin 
during mastication or dislodgment of the denture. In fact, the 
form of the adhered biscuits indicates the proper contours of 
the polished surface. Therefore a convex forrn is essential to 
avoid this condition(Fig. 6-1 1b). A convex form in this region 
bulges somewhat niore than that in the dentate state. Regard- 
ing its anatomical background, the explanation of the buccal 
pouch by Fish 1} is easy to understand, The author would like 
to explain it by quoting some of Fish's explanation. 

As shown in Figure 6-12, during mastication in the dentate 
person, the food is held in place by the buccinator pressing it 
inwards and the tongue pressing it outwards so that it can be 
easily crushcd between the teeth* Àfter the food ts crushed, 
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4. The buccal polished surface of the mandibular denture 



half of it falls into the ctieek and the remainder comes onto 
the tongue. The bolus of food on the tongue is pushed back 
between the teeth by the tongue and crushed again. This pro- 
cess will be repeated wiihout interfering with the action of the 
buccinator in the presence of the food in thc buccal sulcus. As 
thc lowcr fibers of the buccinator are weak and flaccid, these 
form a space like a pouch(pocket) which can be filled with 
food. So, the strong middle fibers of the buccinator can still 
hold food without any interference, despite the presence of 
food in the sulcus and continuing mastication. This pouch can 
be also seen in the monkey. When the monkey is given a 
Large amount of food all at once, its cheeks will immediately 
bulge to temporarily store the food in the cheek pouches{Fig. 
6-13). Therefore, tlie buccai polished surface should be 
molded in a convex shape to fit into this pouch. So, the action 




a b 

Fig. 6-1 1a, b a: If the buccal polishcd surfacc is molded inio a concave shape, food will collect and adhere to 
the concave part because the buccinator can not press firmly against tliis concavity. b: ln a new denture with a 
convex fonn, no food adhercs to the surfacc. 
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Fig. 6-12 1; The food is held between tlie buccinator(its middlc fibers) 
and thc tongue, and Lrushed. II; The bolus of food falls buecally and liiig- 
ually. The bolus of food which comcs onto thc tongue is pushcd back bc- 
tween the teeih and ci ushed again This process is repeated in the pre- 
sence of the food in the buccal sulcus. 
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Section 6 Dcsigning thc polishcd sui tacc 




Fig. 6-13 When a monkcy is given a large amount 
of food at one time, it will temponuity store the food 
in the chcek pouches and continue to eat with bulg- 
ing cheekss. 



of the buccinator during mastication will not be interfered 
with and furthermore, the muscle can press firmly against the 
denture in this weak muscle fiber region because of its convex 
form, leading to an improved peripheral seal and a reduction 
in food accumulation. 

At first some patients may feel a little uncomfortable with 
this convex form which protrudes a little more ihan that in the 
dentate state. In such a case, as mentioned by Fish, if the 
necessity p| the iorm for denture retention and stability is ex- 
plained and then the convex part is thinned down a little one 
week later, the discomfort will be reduced. At this tirne, it is 
imponant to make as much noise as possible during grinding 
of the convex area, so only a small amount of grinding will be 
neccessary, 

Incidentally, if the impression making of this region has not 
been performed adequately by referring to the external obli- 
que ridge, molding the convex polished surface in the buecal 
pouch will be difficutt( Refer to P. 23, Fig. 2-7). 



106 



Section 7 

Correcting the occlusion 



Correcting the occlusion 




Âfter processing, according to the index grooves made in 
the base of the cast, the casts with dentures are remounted on 
the articulator in the same position as before curing(Refer to 
u Split-cast method , \ P. 61). The correction of the occlusion is 
then performed on the articulator. The occlusal errors due to 
changes that may occur during processing are corrected and 
furthermore the occlusal surfaces are ground so that they are 
in harmony with the mandibular movements. 

The retention of a complete denture prosthesis ean not be 
expected to be so great, since it just rides on the mucosa. 
Therefore, to maintain the stability of the dentures, a 
bilaterally balanced occiusion is generally applied so that the 
upper and lower teeth can be in balancing contact wherever 
they occlude(Fig. 7-1). However, once a bolus of food is held 
between the upper and lower teeth on one side, the teeth on 
the opposite side will be separated(Fig. 7-2). Therefore, in 
this occlusal scheme, it may bc said that the upper and lower 
teeth can obtain a balanced occlusion and the denture can be 
stabilizcd only when no food is in thc mouth. The dentures 
can not be balanced during the movements of mastication 
which are, of course, the most important. However, if a ba- 
lanced occlusion is provided, the dislodgment of the denture 
can ccrtainly be prevented during nonfunctional movements 
such as bruxing and clenching or when food is finely ground 
during mastication. So, we can not say that this occlusal 
scheme is valueless. However, as the upper and lower teeth 
are separated during most of the masticatory process, it can 
not be thc most important factor for ensuring recovery of 
masticatory function. 

In any case, a lot of time is needed to establish a bilaterally 
balanced occlusion on the articulator and moreover occlusal 
adjustment in the mouth is extremely difficult as the com- 
pressibility of the mucosa differs from region to rcgion. 
Generally, occlusal corrcction may not be adequately under- 
stood. There are many dentures in existence, whose occlusion 



Fig. 7-1 In a complete dcnture for wbich very good 
retention can not bc expected, a bilateraliy balanccd 
ocdusion is generally applietl to mainiain dentinv sta- 




Fig. 7-2 Even if a bilaterally balanced occlusion is 
provided, once a bolus of food is held beiween the 
upper and lower leeth, thc tecth on the oppusite sidc 
will scparate. Thc dentures can nol be balanced dur- 
ing mastication. 
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Section 7 Correcting ihe ocelusion 
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Fig, 7-3 The rclationship bctwcctt the paths of mas- 
ticatory movement and lateral movement(Ai T M. ). At 
thc terminai stage of mastication its path is ciose m 
that of the lateral siiding movement(within 0.7 mm) 
and the length is about 2 mm in the molar region(C: 
centric occlusal position, CLXR: lateral movement 
path, M: masticatory movemcnt path). 



is hardly adjusted or the cusps arc markedly reduced by grind- 
ing- 

Ai prccisely examined the sliding movemems during mas- 
tication and reportcd that the path of sliding movements seen 
at the terminal stage of mastication almost coincided with that 
of the lateral sliding movements with no food in ihe mouth 
and its length was about 2 mm in the molar region. He mcn- 
lioned that the masticatory movemcnts were mftuenced by 
cuspal inclination and directed into thc centric occlusal 
position^^fFig. 7-3), The important point in occlusal cor- 
rection lies in this zone. 
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Section 8 

Denture insertion and subsequent 
oral examinations 



Denture insertion and 
subsequent oral examinations 



Àlthough the behavior of the lissues around or under the 
denture vary in a complicated fashion during function, the im- 
pression is only a record of one static condition. The denture, 
which is constructed on the basis of such a record, can not be 
compatible with the surroimding tlssues that change infinitely 
during functiom Of course, the denture is designed and ad- 
justed by considering these dynamic factorn, but thcre is a 
limit. Moreover, when the dimcnsional changes of the denturc 
base rcsin during polymerization are also takcn into consid- 
eraüon, thc situation becomes more complicated. Therefore, 
during insertion, adjustment of the borders and the imprcss- 
ion or fitting surface of the denture is required so that these 
will fit the movements of the tissues during function. Particu- 
larly, when the impression is made by a nonpressure impress- 
ion technique, it is necessary to examine the contact bctween 
the mucosa of the denture-bearing area and impression sur- 
face undcr load and relieve pressure spots that may be caused 
by occlusal forces. Similarly, it is essential to examine the 
occlusion in the mouth at the insertion appointment and then 
eliminate any premature contacts and cuspal interferences or 
any other problems so that the dentures can adapt well to thc 
mouth. 

Since thc denturc settles a little aftcr insertion due to 
occlusal pressure, the fit of the denture and the occlusion will 
change. Therefore, it is necessary to perform fine adjustments 
in response to these changes until the denture is perfectly sea- 
ted, Serious problems may not occur after insertion if the de- 
sign of thc denture and all procedures are performed correct- 
ly. Howeven should there be some troubie, to prevent this 
from becoming serious, it is essential to examine the fit of thc 
dcnture the ncxt day after its insertion. 

On the other hand, patients tend to think that they can eat 
anything with their new dentures just after insertion. Instruc- 
tions should be given not to eat hard foods at first and to gra- 
dually learn how to chew by beginning with soft foods. 



Section 8 Denture insertion and subscqucnt oral examinations 



Fabrication of dentures with passing grades(1) 



r 




Fig 1 Chcck thc individual uay in thc mouth aud 
rcducc all pcnphcncs to bc abotn 3 mm short of the 
tissue refiection. 




Fig. 2 Place hcavy bodied type elastomeric im- 
pression matcrial along thc periphery of the tray. À 
siliuonc lmpression matcrial(Hydroflex heavy body< 
GCJ is used in ihis case. 




Fig, 3 Instruct thc paticnt to perform movemcnts 
such as sucking a finger or pursing the lips. Simul- 
taneously, the dentist assi&is bordcr molding by mas- 
saging the lips and cheeks gently with his/hcr hand. 



In thc fabrication of a complete denture, many steps 
such as impression making, jaw registration, artificial 
teeth arrangement, molding thc polished surfaces and 
ocelusal corrections are continuous with no interval, 
and makc those clinicians who arc not confident m de- 
nture construction want to avoid these steps if possi- 
ble. To construct a functional denture which will work 
weJl in the mouth, it is best if every siep is followed 
perfectly. However, since this is not easy, it may be 
better to make an effort to improve one siep in the 
procedure, and by doing so, improving the overall 
quality of the denture. In the case of demure fabrica- 
tion, evcn if the overall quality of work at evcry step is 
very high, if one step is a failure, the denture will not 
be functional. On the other hand, even though the 
quality of the work donc in all the steps is barely 
adequate, if no step in the procedure was a failure, it 
could becorae a "usable denture". 

Here the author would Jike to mention several 
methods of impression making and jaw registration 
which are more user friendly than thc usual methods 
and can make one obtain at least a pass mark in de- 
nture fabrication. 

t) À simple mcthod of impression making to obtain a 
pass mark 

A common procedurc for impression making of an 
edentulous jaw is to first make an individual tray on 
the study cast obtained from the preliminary impress- 
ion. The borders are thcn molcled with modelmg com- 
pound sticks and finally an impression is completed 
with an imprcssion material that flows casily. 

In actual fact, one can obtain a precise impression 
by these consecutive steps, but this is a very difficult 
tcchniquc for beginners. Moreover. as it takes a lot of 
cliairtime, coniplete denture paticnts, who are mostly 
elderly, will become physically fatigued, In order to re- 
duce the fatigue, it may be thought to conslruct a de- 
nture using a simple impression such as an alginate im- 
pression made with a stock tray. However, if such a 
simple technique is used, the completed denture, in 
many cases, will noi be adequate during function, since 
border molding which rccords the mobilities of the 
muscles in function can not be perforrned. Anyway. an 
esseniial step during impression making is molding the 
borders with an individual tray. 

Howcver, regarding border molding, as tneniioned 
by Levin 7 \ many dental students only remember that 
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Section 8 Denlure insertion and subsequent oral examinations 



Fabrication of dentures with passing grades(2) 



they have spcnt too much time doing incompreliensible 
work with modeling compound sticks during clinical 
training. Most of them seem to be firmly determined 
not to totich modeling compound any more after gra- 
duation, Furthermore, older dentists may cncourage 
thcm with kind suggestions that this procedure is not 
necessary 

A convenient method is to use a heavy bodied type 
of elastomeric impression matcrial for bordcr 
molding^ ^(Fig. 1—6). In this method, the border 
extensions are determined by the mucosa, not by the 
clinician. However, thc procedurc can be donc with rc~ 
lative ease and it is also possible to obtain a reasonable 
impression. There is no doubt ihat one can get a pass 
mark in impression making by this method, so it is 
hoped that the demisi grasps a mental image of the 
outline of thc denture base by repeating this method 
and ihen proceeds to an advaneed leveL that is h "mak- 
ing the impression bascd on thc mcntal image". 




Fig. 4 Thc eompleted maxLllarv hotder mulding. 
The elastomeric impression material which flowed 
inlu the inside of the trav is removcd. 




Fig. 5 Tlie Mtial iiuprLSMoii is completed with light 
bodicd type elastomeric impression material. A new 
silicone matcrial developed by the author's research 
group is used in this case< 




Fig. 6 The ftnal maxilJary impression eompJctcd 
with aii ektstomeric imprcssiori material, 



Section 8 Denture inscrtion and subsequent oral examinations 



Fabrication of dentures with passing gradesO) 




Fig r 7 Determine the ocelusal vertica I dimensLon by 
thc mcthod shown on p. 52. 




2} Jaw registration to obtain a pass mark 

For those who never want to use a goihic arch trae- 
er, the following method is recommended to obtain a 
pass mark in jaw registration, 

(1) By replacing the upper part of ihe lower wax rim 
with Aluwax(Aluwax Dental Products Co. Michi- 
gan), it becomes possible to soften the wax evenly, 
thus the displacement of the wax rims during re- 
cording wiLl be minimal 39) (Fig. 7—14). The use of 
a water bath is csscntial for this method. 

(2) There is also one method where the denture is 
firstly complcted using resin tceth, and when it is 
inserted, if there is a large error in occlusion, the 
occlusal surface is built up with sclf-curing resin to 
correct the occlusion(Fig. 15, 16). In this way. a 
denture that properly fits the mucosa is uscd for re- 
cording and the occlusion can therefore be easily 
corrected. However, the self-curing resin will wear 
rapidly, so it would be better to replace the occlus- 
al surfaces with metal after occlusal adjustment. 



Fig, 8 Remove 2 mm of thc uppcr part of the low- 
er oedusion rim distally lo thc caninc arca. 




Fig. 9 Add Aluwax on the cul oul parl. 




Fig. 10 Add Atuwax to » hcight ol 3 mm abovy 
the ocdusal plane. 
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Section 8 Deniure insertion and subsequent oral cxaminations 



Fabrication of dentures with passing grades(4) 





Fig. 11 Cui two V-shaped notehes in thc posterior 
region of the upper occlusion rim and coat theni 
with vaseline. 



Fig. 12 Soften the Aluwax in a l25 c F(5lt: ) waicr 
bath to obtatn the bcst working consistency. 




Fig. 13 Record the cemric occlusal position. The 
unrcmovcd part of the wax rims in the anterior re- 
gion serves as a good guide to determine Ihe occlus- 
al vcrtical dimension 




Fig. 14 Chill the wax rcvovd nndet cold rufining 
water. 




Fig. 15 Add tooth-colored self-curing resin on thc 
posterior oeclusal surfaces of the mandibular de- 
nluru. 



Flg. 16 When the patient closes the mouth with the 
mandible guided to the cemric occlusal position , the 
occlusal surfaces of maxillary posterior teeth are re- 
eorded in the resin. Trim Lhe resin to reestablish the 
contouri of the teeth. 



Prof.Dr.BrtM Dortn 
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Section 9 



Fig. 9-1 Â mcntal image of thc outline of the denture base 
should be created by referring to thc anatomical laitdinarks^ 
Àa intraoral examination should be coniplctcd not only by 
gJancing at, but also by closely observmg and palpatmg the 
alveolar ridgc. 



Fig. 9-2 When searching for the locations of thc external 
oblique ridgc and mylohyoid ridgc in particukir, carelul 
palpation oi the tissues li essential. Prior to impression mak- 
ing. a mcntal image uf the complcted denture should be cre- 
ated. 



Fig. 9-3 Select stock trays which can cover aJI thc land- 
marks indiealing thc denture-hearing area, Since the ttay is 
not evenly spaced from the mucosa and can not be ade* 
qintely adapted to the shapc of the ridgc, relatively viscous 
impression matcrials must be used. 



Fig. 9-4 Check the sizc of the upper impression tray. Posj- 
tion thc posterior border of the tray on thc hamular notch- 

es 



Section 9 



Fig, 9-5 The tra.y should then be lifted at the front, The 
borders of the tray should be observed in relation to the 
anterior ridge. The tray should loosely fit the ridgc and have 
a V- 5 mm spaee tor thc impression material. 




Fig. 9-6 If the gap between the tray and the ridge is too 
large, cspecially at the periphery, the impression of the sul- 
eus will be cnade too widc and indcntifying the position of 
thc tissue reflections will be diffieult. The tray should he ad- 
justed by bending it beforchand. 



Fig. 9-7 Reduce the border of thc tray so that it is some- 
what short of the lissue reflcetioii. Adequule ck\trauce is 
needed in the frenal area. 



Fig. 9-8 Those areas which urc too long can be redueed 
with scissors. Thc bordcr must be adequatelv cleared, parti- 
cutarly in the frenal area. 
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Section 9 




Fig. 9-9 The area which has been cut should be smoothed 
with a filc or carborimdum poims. 



Fig, 9-10 Deficient tray bordcrs are corrected by adding 
utility wax. Particularly in the buccal spacc whcrc alginate 
can not be easily eamed, thc impression may be underex- 
tended beeause of tray deficiencies. 



Fig. 9-11 Utility wax is added on the tissue side of the 
posterior bordcr in order to prcvent excess ah;inatc from 
flowing down the soft palate during imprcssion making. 



Fig. 1 Displaccmcnt of the mucosa may oceur in those 
areas where the tray directly contacts the tissucs during 
the imprcssion procedure. To avoid this. it can be helpful 
to prepare a stop by adding soft wax on the ccntral por- 
tion of thc tray. It will also act as a guiding stop to seat 
the tray in plaee. 
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Scction 9 



Fig, 9-12 When a mouth mirror is slid posteriorly along 
the erest of ihe ridge* its edge drops into a depression, 
which Ls thc hamular notch. li may bc situated more posl- 
eriorly than ils expected location. 




Fig. 9-13 Thc hamular notches are marked with an Lndcli- 
blc pcnc.il. Continuouslv instruet the paticnt to say "ah" 
strongly and mark thc vibrating line, 



Fig. 9-14 In this patient, the foveae palatinae arc iiuiis- 
tincL but usually the vibrating line passes just slightly antcr- 
ior to thc fovcae. Thcrefore, thcy can he used to deternune 
thc postcrior border of the maxillary denture. 



Fig. 9-15 Thc consistcncy of the alginate must be thick- 
encd by using less water than is usuaüy rcquirccL II should 
be viscous enough so that thc alginate can be pilcd up high 
on the iray, The tray should be rotated into the mouth with 
the corner of the mouth rctracted using thc index finger. 



123 



Scction 9 




Fig. 9-16 The loaded tray should be seated first ai ihe 
back of the mouth, and then littcd slowly at the front so 
that the alginate flows anteriorly. If this procedure is done 
too qiuckly, air will be trapped^ 



Fig. 9-17 Thc upper lip should bc elevated using thc index 
and middlc fingers so that suffieient alginate flows into the 
labial suleus. The position of thc tray handle should be kcpt 
a1 ihe midline of thc facc and used as a centering guide so 
1 1 1 l 1 1 Lhe tiay can be seated in thc correel position, 



Fig 9-18 The seating pressurc is stopped when ihe algin- 
ate can be observed along the entire postcrior border. The 
tray is still held until the alginate has completely rcachcd 
the gel state. 



Fig. 9-19 Before gelation has progressed too far, the labial 
and buccal bordcrs should be molded using finger manipula- 
tions. 
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Fig. 9-20 As a thick consistency of alginate is used, border 
moldmg should be pertormed firmly so that the impression 
is not overextended. The preliminary impression rcquircs 
that thc bordcr be extended, but if the border is extended 
too far, it wiil be difficult to identify its position. 
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Fig. 9-21 Completcd maxillary 
preliminary impression. It covcrs ull 
the anatomical landmarks and has 
round and moldcd peripheries, Thc 
ah-line marked on the palate with 
an indclible pencil has been trans- 
fcrred onto the surface of the im- 
pression. 



Fig, 9-22 Às aiginate wüh a thick consistcncy is used, thc 
impression tends to be overcxtended So ihc denturc ouilinc 
should bc drawn on the impression with an indelible pcneil 
by refcrring to the anatomieal landmarks in the mouth whilc 
the patiem is slill in the chair. 



Fig. 9-23 The indelible penci] ouiline will also bc transfer- 
red onto the cast and act as a useful guide to the tcchiuci.tit 
whcn the individuaJ tray is made. 



Fig. 9-24 The Britannia metal edentulous tray used for 
modeling eompound is recommended for the alginatc» This 
type of tray ean be adjusted to some degree by eutting and 
bcnding evcn lor highly resorhcd alvcolar ridgcs> 



Fig. 9-25 Posteriorly, the retromoJar pads should be co- 
vered by the tray. The external oblique ridge and mylohyoid 
ridge ühould he recognized not only by observation Imt nlso 
by emeful palpation. 



Fig, 9-26 In cascs wherc thc rctromolar pad is indistinct, it 
shouid bc marked with an indelible pencil prior to making 
thc impression. 



Fig. 9-27 Observc thc posterior extension of the tray in 
rclation lo the retromolai pad when positioning the tray 
over tbc anterior alvcolar ridge. Buccally, the tray shoukl bc 
rcsting against the extemal obliquc ridge. 
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Fig, 9-28 In cases with a severely resorbcd ridge, it is dif- 
ficuh to fit the stock iray adequately to its complicatcd con- 
tour. The tray shou Id tae roughly adjusted by bending and 
tlicn a viscous imprcssion material must bc used to covcr 
thc dcficiencies. 



Fig. 9-29 A bordcr that is too long should be eut wiih scis- 
son, tf the tray border is too long r thc imprcssion wttl be 
grossly overcxtendcd and too wide. making il impossible to 
identify the position of the tissue reflection. Thc roughened 
edge should be smoothed with a filc. 



Fig. 9-30 Any deficient tray border ean bc corrected by 
adding utility wax. Tne wax is also used on the entire ling- 
ual bordcr to easily earry the alginate into the lingual sulcus. 
Not using utility wax, will result in knifc-edgcd and irrcgular 

borders. 



128 



Fig. 9-31 Especially in cases with a severely resorbed 
ridge, thc alginate is mixed using much le$s water than is 
used for ihe maxilla. Alginatc with a thick consistcncy can 
push the surrounding soft tissues away and capturc the total 
anatotuical form ot the alveolar ridge. The patient is asked 
to raise the tongue slightly and the tray is rotated into thc 
mouth. 



Fig. 9-32 Ensure thai thc tray handle is posüioned at thc 
midline of the face, Before gelation of the alginatc has prog- 
resscd loo far, the patient should bc askcd to protrudc the 
tip of the tongue and move it from side to side, These ac- 
tiuns hdp push thc Hlgmiite vvhich has colkded Imgiiaily 
out of ihe lingual suleus and niold an appropriate lingual 
bordcr. 



Fig. 9-33 The fingers are used to gently mold the labial 
and buccal areas, producing round and molded borders. As 
thcsc consccutive procedures are time-consuming for a be- 
ginner, it is recommended to usc iccd water for delaying 
gclation of the alginate. 
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Fig, 9-34a, b Check whether or 
not the completed impression con- 
tains all the dcnturc-bearing are;i hy 
referring 10 ihe anatomical land- 
marks such as the external obliquc 
ridgc\ mylohyoid ridgc md rctromo- 
lar pad. The preliminary impression 
should cxtend bcyond The limits of 
the final impression so that an indi- 
vkht&l tray can bc made from it. 
Even Ihough small air bubbles arc 
prescnt on the imprcssion surfaa\ 
some of the utility wax borders 
appcar to bc clcvatcd away from ihe 
surfaee or the tray has exposed 
areas, if they are not very severe, 
they can bc overlooked bccause 
they can be corrected on the pre- 
liminary cast. 
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Fig. 9-35 Thc dcnture ouihne should be marked with an 
mdelible pcneil ou the imprcssion surface by referring to the 
anatomical landmarks in the moutrL This procedure is 
essenlial [i>r providing infonnaüon about thc dcnture-bgâf- 
ing area for the tcehniejan who has not seen Ihe patient's 
mouth. Without this information, the individual tray can not 
be made< 



Fig. 9-36 Thc cstimated denture outline is muiked on the 
areas corrcsponding to the extemal oblique ridge, 4 to 5 
mm below thc mylohyoid ridge, a point on the retromolar 
pad 2/3 of the way from the anterior border, and mucola- 
bial, mucobuccal and mucolingual reflections. 



Fig, 1 In cases wüh severe bone resorption, it is difficult 
to fit the stock tray to the ridge and sometimcs it is even 
impossible As there is a limit to iucrcasing ihc viscosity of 
the alginate, its use must be abandoned. The following 
procedurc wili bc soiuewliat eomplicitted, btu ihe fii of ihe 
tray can be improved by using a layer of modeling com- 
poimd between ihe tray and alginate. 



Fig. 2 Modehng compound softeued in a water bath 
should be kneaded and rolled into a cylinder-shaped form. 
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Fig. 3 The compound should bc placed in the tray + 
which has been roughly adjustctl iiccording to the form of 
the mandibular ridge. It sbould be sprcad in cxccss in the 
molar rcgions. 



Fig. 4 The compound should bc molded wiih the fingers 
by rcfcrrmg to the ridge form. 



Fig, 5 ]l should be extended beyond thc mylohyoid ridgc 
lingually and about as far as thc cxtcrnal obliquc ridgc 
buccally. 



Fig. 6 Ttic coinpuund should be genlly warmed above a 
flame so as to ensure that the entire surface is softcncd. 



[32 




Fig. 9 The tray should be seated into posiiion by press- 
ure from ihe indcx fmgcrs on the tray with ihe mandible 
supported by the thumbs and heid steadily in place. The 
patient is instructcd Lü move the tongue in order to active- 
ly push the compound which has eoliected lingually out of 
tiie suIclis. Also the patient shoukl be asked to purse the 
lips or finger manipulations should be used to mold the la- 
bial and buccal bordem so that they will not be over ex- 
tended. 



Fig, 10 ll is essemial ihat the impression should eover all 
tlie denturc-bearing arca. If ereases are prcscni, they can 
be disregarded because this impression will be converted 
mlO a iniv. 
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Ffg. 11 If any short areas arc noted after observing all 
the vcslibules. morc eompound should be added in the&e 
areas and partiaJly remoldcd. 



Fig. 12 liy referrmg m tht anutomkal laudmarks, over- 
extensions shouJd bt trimmed whh a knifc. Then all the 
borders should bc reduced by about 2 3 mm. 



Fig. 13 The emire inside of the modding compound nn- 
pression should be scraped away to a depth of 1-2 mm in 
order to create a space for the alginate impression maic- 
rial. Thc compound impression has now been eunverted 
into a tray with an improved fit. 



Fig. 14 AJginate niixcd using more waler than usual 
shoukl bc cvenly spread over llic culire insuu: sürlacc of 
the compound tray. It should be inserted using a similur 
techniquc lo that used ui iht usmrl Lrlgmatu impression. 
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Fig. 15 The eompleted prcLisnâiuiry imprL'ssion made 
with alginate using a compound tray. As an alginate adhe- 
sive is not used, carc must bc laken not to usc too mucli 
pressure üpon removal The lips and cheeks should be re- 
flected so that thc horders are fuLJy exposcd to break the 
scal, so ihe lmprcssion can be easily rcmoved without 
separation bctween the alginate and modeling compound. 





Fig. 9-37a, b Completed maxillary and mandibuiar pre- 
liminary casts. Thc radeUble peneil outline has been trans- 
fcrred onto the easu It will serve as a useful guide when the 
individual iray is niadc. All the land areas should be trim- 
m4 low in order to facilitate fabrication of the custom trav. 



Fig. 9-38 The denture outlinc is aceentuated with a pencil. 
The outline for the custom tray should bc then drawn 2 3 
inm short of the denture outline. 




Fig. 9-39 The posterior bordcr of the tray should bc 
marked 2-3 mm distal to the estimatcd denture border. Ex- 
tcnding the impression somewhat distal to thc posterior bor- 
der öf thc denture will providc a guiding surface whcn carv- 
ing the post-dam on the cast. 



Fig. 9-40 Also on thc mandibular cast, the denture outline 
is acecntuated and then the tray uutlinc is marked 2-3 mm 
shorl of the denturc outlkie, Às the estimated denture out- 
linc hns bcen givcn, it is easy to detcrminc the outline for 
the custom tray, 



Fig. 9-41 Basephuc wax should t>e added to provide relief 
over tori, sharp edges, and flabby arcas, Then the undercuts 
of the antcrior labial and posterior lingual regions should be 
blocked out with wax. 



Fig. 9-42 Gcnerally, a layer of baseplate wax is added 
onto thc cast to providc a relief space for the tray. It is per- 
formed to minimize the displacement of thc soft lissues 
covering the palate and residual ridges when making thc fin- 
al impression. However, if excessive pressure is not used 
when scatmg ilie iray, c ti i s. kmd üf relief is not uecessary 
There will be grcater dimensional dnuiges during polymer* 
ization of the denture than the deformalion that takes phiee 
whcn ihe tissuc is displaeed whilc making the imprcssion 
without a spaeer, When considering this, it is not worlh us- 
ing a spacer. Thc inner surface of the denture corrcsponding 
to thc displacement can be adjusted by using prcssure-im 
dicating pastc at the lime of denture insertion, 
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Fig. 9-43 Wax is added to provide relief over the rugac, 
ukimvc papilla. Lorus palatinus and flabby areas. Any 
urulercuts ^huuld also be blocked out. 



Fig. 9-44 The anterior rcgion of the maxilla tends to be 
cxcessively blocked out. When considcring undcrcuts which 
may nccd blocking out v the casi should be viewed from the 
path of inserüon and removal of the tray, not from dircctly 
abovc thc easL The anglc bciwccn this direetion and the 
ocdusal plane is aboui 45 dcgrees 



Ftg. 9-45 Anteriorly, excessive blocking out will place the 
truy border away from tbe ridgc leading to faulty border 
niujdmg oi an excessively thick border. 



Fig. 9-46 The handlc should bc positioncd in approximate- 
Jy the same position as thc anterior tceth were, with a simi- 
lar inclination to that of the teeth so that it will not distort 
the lip during border molding. AJso, ihe lop of ihe handle 
should not be benL Oiherwisc it wiJl interfere with the nor- 
mal position of the lip, 




Fig. 9-47 In order to casily add compound to thc bor- 
der and also provide strong adhesion betwcen thc tray and 
eompouml, the tray border should be bevelcd so that ihe 
area romiiig into contact with the compound increases. 



Fig. 9-48 Fingcr rests should be made bilaterally in ihe 
first molar region of the lower individual tray, The lower 
tray should be made somewhat thicker than the upper tray. 
In the case with a flat ridge, the portion betwecn the handle 
and tinger rest should be reinforced by placing extra tray 
material on the arca beiween them. 



Fig. 9-49 When a mouth mirror is slid posteriorly along 
the crest of the residual ridge, its cdge drops into a displacc- 
able depression, the hamular noich. The postcrior border 
should be placcd in this regiom By using this eushion the 
pcripheral seal can bc established. 



Fig. 9-50 If the posterior border is situaied on the maxil- 
lary tubcrosity, a peripheral seal ean not bc cxpected from 
this nonresilicnt tissue. Most poorly retcntive dcntures may 
be inadequatdy extended here. The notch should be 
markcd with an indeliblc pencil. 
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Fig. 9-51 The distal end of the upper dcnuire should bc 
placcd on the vibrating line(ah-hnc). The Line can be recog- 
nized as a fold whcn asking the patient to say "ah" and re- 
lax. It should be markcd with an indclible pencil, 



Fig. 9-52 When thc iray is inscrted, thc ah-line marked 
with an indeJible pencil wilJ be transferred onto ihc fitting 
surface of thc tray. It will indicate how much to trim the 
posterior border. As the posterior border of the tray has 
been determined aecording to thc ah-line on thc preJiminary 
cnsi. which was transferred from the prcliminary impression , 
gTOSS corrections will not be requircd. 



Fig< 9-53 Ovcrextensions are easily trimmcd with a car- 
hidc bur, but the correction of underextensions is morc 
complicated. A deficicin border should bc cxtcndcd approp- 
riately on the preliminarv cast with self-curing resin. Thc 
compound should not be used for extcnsion. When addition- 
al compound is addcd on the tissue side of thc postcrior 
border of thc tray and pressurc is applied to the mucosa(Fjg 
9- 77, 78), the extended eompound border of the tray will 
be somewhat softened and can not suppon the additional 
compound firmly. 




Fig 1 The ah-linc can be located by bfowing out through 
the nose with closed nostrik so that the soft palate ex- 
pands downwards, This method may be useful in cases 
where the boundary line of moiion in the soft palate 
gcncrated by thc "ah v sound is not obvious. 
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Fig. 9-54 The posterior border cif thc tray sJiould be trim- 
med to ahout 2 niiii beyond Thc vibrating linc. 



Fig. 9-55 Oiher areas should be checkcd by übservaiion to 
ensure the tray has the corrcct extensiom The tray should 
be some 2 mm short of the base of thc suleus as secn with 
the cheek lifted by the fingers. This ixay has the cürrect ex- 
tension m the buccal space, but ii is overextendcd in the 
buccaJ Irenal area. 



Fig. 9-56 The tray should be reduced with a carbide bur 
uniil it has the correct extensiom The areas necessary for 
correction should bc marked with a pcncil in the mouth so 
Chat rnistakcs will nul be made wbcn trimming. 



Fig. 9-57 The reduced borders should again be bcveled so 
that compound can l>c casily added(cf. Fig 9-47). Also the 
internal surfacc of the bordcr should be slighlly bevelcd. As 
a result, the border will be covered with compound on the 
mside and outside when it is added to the tray, thus firmly 
adhering to the tray. 
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Fig. 9-58 Correctly extendcd imprcssion tray. The border 
temds to be overirrmmed for fcar of movcment of iht rclJeo 
tion circa If undcrextendcd, it will be difficult to liandlc ihe 
compound bccause due to its increased width, lt loses sup- 
port. 



Fig. 9-59 Extra clearance shoutd be provided for the fren- 
3ti areas. Espccially for thc buccal frenum, wider dearance is 
uL\ded due to its horizontal and of course vertical move- 
mcm. 




Fig. 9-60 The length of the denture hordcr will bc adequ- 
pe if the sulcus is recorded as deepiy as it is observcd. 
When thc lip and chcek are pullcd in an exaggerated 
fa&hion to mimick the functional situation, the border is li- 
able to be undcrcxtended. Using this action, it is difficuit to 
dctcrminc the direction and amount of force used in aetual 
functional muvcments. 




Fig. 9-61 Thc periphery of the tray should be border 
moided in 5-6 sections. First» thc soitened compound (Rcd 
cümpound, KERR) should be added on the iray border 
from the hamular notch to the buccal space. 
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Fig. 9-62 Thc added compound should be moldcd so as to 
mimick the shape of the final border by pinching the com- 
pound with the fingers. Âny irrcgularities should be also 
correeied^ The huccal space should be closely obscrved, If it 
h broad T an appropriate amouni of compound should be 
added as needed* 




Fig. 9-63 Thc eompound gradually siiffens during this pro- 
cess, so it should bc softened again with an alcohol torch, 
taking eare not to burn &, If ihe compound is boüed or 
ignited. il will lose its flow characteristics because importanl 
eonstitucnts will have evaporated. 



Ffg. 9-64 As the softened compound can seald thc tnu- 
cosa, il should bc tempered in a warm waier bath before the 
tray is inserted into thc mouih. 



Fig, 9-65 The tray should be rotated into thc mouth so 
that the softened compound will not be deformed by ihe 
lips. The tray should be firmly held with thc fingcr and the 
cheek should be gently massaged with the hand so that the 
suleus will be recorded just as it is seem 
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Fig. 9-66 ü the softened eompound is süff when the tray 
is insericd into ihe mouth or ihe material addcd on the bor- 
der is insuffkieiit and does not come into contact with the 
tissues adcquately, the compound will have a shiny surface. 



Fig, 9-67 0 the compound is appropriately moldcd with 
ihe lissues, it wüj have a mat surface. The molded border 
should be checked to ensure that the hamular notch and 
tmccal spare arc appropriately recorded by referring to them 
üi thc mouth. tn cases with a thickly moldcd border in the 
buccal space, its width should be ehecked usiug thc lechni- 
tjuc dcscribed previously(p, 36). 



Fig. 9-68 The border molding should be continucd in the 
adjaccnt buccal frenal area, or on the posterior buccal bor- 
der of the oppositc sidc. For thc buccal frcnal arca, thc buc- 
cal sulcus should bc recorded first. when thc eheck is relax- 
ed. Thc compound around the notch for the buccal frenum 
should then be softcned again with an alcohol torch and 
tempcicd before insertion of the iray. 



Fig. 9-69 As the movements of the buccal frenum are 
horizonlaJ as well as veriical, wider clcarance is needed 
around the buccal frenum. Generally, the frenum runs obli- 
qiiL-ly and posteriorlv, therefore it should be recorded with 
its anterior movement by pursing the lips such as when 
whistling, during border mokling. Â V-shapcd notch will 
thcn bc obtained. 




143 



Fig. 9-70 The functional rccord of the buccal frcnunt that 
hardJy appearcd on thc preliminary impression has been re- 
cordcd in ihe eompound. This molded buccal border has a 
wide notch for the bueeal frenunu 



Fig, 9-71 As the compound does not easily flow out anter- 
torly, ihe lip should bc massaged wilh ihe fingers so as to 
push the excess material oui of the sulcus. After removal. 
tlic moldcd bordcr should bc cxamincd by referring to thc 
sulcus, and if too thick, shuuld bt* adjusted with a sharp 
knife, 



Fig. 9-72 Whcn the bordcr is molded* the upper lip looks 
too prominent because thc lower lip is unsuppurted So, 
jjcnerallv, the labial border is liable to be molded too thin. 
The thickness of the lost lissucs should be estimated using 
the incisivc papilla as a guide and then thc thickness of thc 
bordcr determined. 



Fig, 9-73 Due to compound's poor flow prupertics, some- 
tinics thc impression of the frenum may not be clearly rc- 
corded. In such a case, iirstly the noteh should bc widened 
and dcepened with a sharp knife by refcrring lo the frenum, 



Fig 9-74 Only the eompound around the notch should be 
gemly softened using an alcohol torch with a pin-point 
llnmc. Thc uppcr lip should be aeiivelv manipulated in a 
v l' r t i tr L'L 9 direction. Even if forcefully manipulatcd, poitums 
üf the border othcr than the notch that were not softened 
will not be reduced. 



Fig. 9-75 As the action of the lip Ln this area is mainly 
vertical, manipulation in a horizontal direction that causes 
iàtera] movcment of the frenum should noi be pcrformcd* A 
lahial iiütch that is too wide could lead to a loss of seal, 
especially in patients with a short and active Iip. 



Fig. 9-76 Thc excess eompound that flowed on thc lissue 
side of ihe tray should be trimmcd off with a knife, If it re* 
mains, the soft lissue contour will be distorted with the eom- 
pound extending from the imprcssion surfacc of the final 
impression maierial. 



Fig. 9-77 Compound with good flow properties(Green 
compound, KERR) should be placed on the fining surface 
of the tray along the posterior border lo produce displace- 
ment of the soft tissues in the posterior seal arca, 
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Fig. 9-78 After the addcd compound is softened again. tÜ 
tray should hc scated in thc mouth and firm pressure ap- 
plied toward the palate with a finger. The tray should be 
hcld in placc under load for a while. The compound will bc 
presscd into the soft rnncosa lcading to a better periphcml 
scal. 



Fig. 9-79 Thc posterior palaial seal has been completed, 
so if ihe patient is asked to widely open the month or the 
tray fcs pulJcd down + the tray will not bc displaced, WJicn 
the rctention is pour, therc is probably a leak m the seal. It 
should be locatcd and corrected. ÜsualJy it is due to a leak 
in thc hamular noteh region. Àlso an inadequate bueca] bor- 
der in the buccal space may cause poor retention. 



Fig. 9-80 Compound on the fittmg surface of the posterior 
border should be tapered with a knife to form a smooth sur- 
facc between thc compound and the tray. 
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Fig. 9-81 The border-molded max- 
illary custom tray, The final im- 
pression should tiot bc performcd 
umil ihe tray has good rctcntion. 




Fig. 9-82 The tray borders should be examined in turn by 
referring to the anatomical landmarks for impression making 
and corrections should bc made as needed. The outline of 
ÜSte reiromolar pad should be marked wjth an indeliblc pen~ 
ciL \n some cases it is indistineu but in most cases its con- 
lour can be grasped by careful observation and palpaiion. 



Fig. 9-83 Âs the postcrior peripheraJ seal can be obtained 
by placing thc dcnture border ovcr the resilient glandular 
tissue, the posterior half of the retromolar pad, the denture 
must cover morc than half of the pad. Therefore, thc post- 
crior hordcr of the tray should be eorrcctcd so that it covers 
[h^ anterior half of the pad. 
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Fig. 9-84 The bony ridge that runs anteroposteriorly out- 
side the buccal shelf can bc found by palpation. BL-ginners 
will find it useful to mark the ridge with an indelible pencil. 



Fig. 9-85 The pencil mark is transferred to the fiiting sur- 
facc of thc tray when it is scatcd in the mouth 



Fig. 9-86 Thc dcnture border can be extended 1 2 nim 
beyond the external oblique ridge, so thc tray border should 
be resting against the ridge. The recording of dctails in thc 
pcripheral area will bc left to the compound during border 
molding. 



Fig. 9-87 When the pnlient is instructed to close the 
mouth slightly with relaxed lips and the lower Lip is pulled 
lightly outwards, the depih of ihe sulcus which is sccn 
should bc uscd as a guidc for determinmg the deniure bor- 
der. 
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Fig, 9-88 This tray is somewhat overextcnded. 



Fig. 9-89 The tray should bc reduced. This proeess may 
mafce the bordcr of thc tray ihieker. It titust be corrected by 
ohserving the depth and width of the sulcus and tapering thc 
border. 



Fig. 9-90 The tray should be inscrted again into the mouth 
ancJ evaJuated by manipulating tbe lip as describcd in Fig, 
9-87 If ibe lip is pulled too vigorously, the suJeus wiEl be- 
coiue loo shallow because the mcntal muselc attaeJiment is 
siUKfcted high. 



Fig. 9-91 Wheit alginatc has been uscd for the prelkninary 
imprcssion. ihc lingual bordcr of ihe tray requires fcw cor- 
rcctions. After observation and palpation it should, if neces- 
sary, bc corrected. 
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Fig. 9-92 The bordcr of this tray comes in contact with rhc 
floor of the mouth in the subhngmil gland area* It is some- 
what overextended. 



Fig. 9-93 Clearance should be provided between thc tray 
bordcr and ihe mueosa of the floor of the mourii, ;ind re- 
cording of ils fine relationship with thc mucosa will be kft 
to thc compound. 



Fig. 9-94 The bony ridge should bc found by palpatiun in 
the mylobyoid ridge area, and the trav bordcr shoukl be 
trimmcd slightly beyond thc ridge. 



Fig. 9-95 When the tray is appropriatcly adjusted, it wil] 
not be inised in the mouth and will remain in place. if it is 
pushcd wilh a finger. it wiil not be easily dispheed 
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Fig. 9-96 The posterior peripheral seal can bc obtained by 
placing the ptjstcrior border on the posterior half of the ic 
tromolar pnd whkh is made up of resilieut glandular tissues. 
Tlie border can be localed anywhere on the glandular tissue, 
hut it tlie detiture border is placcd 100 far posterioriy. somc 
pnüeiits wilJ complain of tightness at the base of thc tongue. 

rhc distal end should be placcd at a point 2/3 ol thc way 
up the retromoiar pad. 



Fig. 9-97 The added compound should be softened with 
an aicohol torch and tempered, The tray should be reu> 
Sfcrted into the mouth and gently seated in place. The com- 
pound Khouid not be added dircctiy onto thc tray rOSm. If 
the compound is supported in this fashion, excess pressure 
uil! hc applied onto the pad during border molding lcading 
to gross deformation of thc pad. 



Fig. 9-98 The eompound should be added continuously on 
thc buceal border anterior to the rctromoiar pad. it should 
be extended somewhat beyond the extcrnal oblique ridge 
while its irregularities are correctcd with the fingcrs. 



Fig t 9-99 Thc tray shouk! bc insertcd itno the moulh und 
seated in place. The sol'tened compound shouid be actively 
pushed into the sulcus with the index fingcr of the frce 
fmnd. This proccss shouid be repeated unül thc border is 
adcquately cxiended and the extcrnal obliquc ridge is re- 
cordcd on thc compound. 
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Fig. 9-100 After the border has been adequalclv cx- 
tended, it shouki be built up by adding extra compound. 
The surface of the compound should be slighlly softened, 
the tray reseated, and thc cheek gently massaged in ihc area 
eorresponding to the extcrnal oblique ridge. 



Fig, 9-101 The bordcr should bc smooth, round, and con- 
vex, conforming well lo the contour of the buccal pouch. hi 
casus with a concave ridge, the cxternal oblique ridgc clih 
t even be guessed, so its concavity should bc rccorded 
just as it is, 



Fig. 9-102 Excess compound that flowed onto the fitting 
surface of the tray should be removed with a sharp knifc lo 
form a smooth surface between the compound and ihc tray. 



Fig. 9-103 Then the labial and buccal bordcrs should bc 
molded. In the frcnal arcas, bordcr molding should be 
actively pcrformed using a similar tcchnic|uc to that used in 
the upper jaw. A wide notch has been molded for the righl 
buccal frenum. 
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Fig. 9-104 Fingcr manipulations and lip movements by thc 
patient should not be used to mold the labial bordcr, Exces- 
m\v movements may bc thc cause of underextcnded borders 
k'iiding to a dccrcase in thc periphend scal. By gently mas- 
Hsi^ing tlic tower lip. thc dcpth of the vestibulc with a relax- 
cu 1 Itp shouhl be recorded in the compound just as it is. 




Fig. 9-105 When the lower Lip is lightly pullcd outwards, 
ihc length of the molded compound border should conform 
tn llie depth of the labial vestibule, In paticnts with strong 
muscle tension in this region, thc impression border is liablc 
to become too thin and too short So thc contour of' the 
bordci shouid be appropriately contoured by observing the 
wiilih and depth of thc vesiibule with a rclaxcd lip. But 
Lictually. in such a case. the bordcr should be molded some- 
vvhat thinner than the width ot the observed vesubule. 



Fig. 9-106 In this way, a portion of thc mentalis muscie 
will be eovered hy the dentuic base. So the imprcssion sur- 
l'ace of the complctcd dcnture should bc carefully adjusted 
mag pre&sure-indicating paste. In this ease, the inferior la- 
btal bciHim is indistinct. but it need not bc recorded by for- 
cefully pulling the lower lip outwards. 



Fig. 9-107 On the buccal side of the retromotar pad, the 
border is inÜuenced by thc aetion of the masseter musclc, 
Whcn thc masseter muscle contracts, its enlargcmcnt in- 
directly presscs the denture border through the cramped 
buccinator musele. Thereforc tf the action of the masseter 
musdc in function is not recorded, the mucosa in this region 
wjll he pressed against the postcrior buccal border of the de- 
ntiue during mastication. So, the compound tbal has been 
mnlded in this area should be softencd again with an cilcohol 
torch. 
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Fig> 9-108 Thfi tray should be rcinserted into ihe mouth 
and forcefully seated in place, The movcment of the masse- 
ter muscle is recorded in thc cornpound bordcr by creating 
its reactive eoniraction through excrtion of a downward 
prcssure on the tray using the fingers. 



Fig. 9-109 Thc effect of the masseter muscle bâ£ bcen reg- 
istered on the distobuccal bordcr. Active contraeiion ltcllIcs 
H concavity and less acüve contraction leads to a convex 
border. 



Fig. 9-110 Thc lingual border is then molded. In most 
cases, the postenor border should not bc kngthened into 
thc reiromylohyoid fossa(cf. p, 27). In the mylohyoid ridgc 
area, no tongue movemcnt shoukl be performcd during im- 
pression making. The paticnt should be asked only lo rd;i\ 
the tongue comfortably and ihe nnpression should be made 
4-6 mm below thc mylohyoid ridgc . The tray should bc 
ted in plaee and thc eoiupound on ttic hordcr sbould k 
actively extcnded beyond the mylohyoid ridiic with the b> 
dex finger of the free hand, In cases of a high mcmbranous 
attaehmcnt on thc floor of tbc mouth, thc borders tend tu 
bc mistakenly shonened because thc dentist may bc de- 
ceived by this appearanee. 



Fig. 9-111 The length of the portion extended beyond ihc 
mylohyoid ridge should be checked. If the custom tray is 
underextended and thc lcngth of the compound is increaseè, 
the compound tends to be too thin due to the pressure of 
the tonguc, The thin border should be reinforced with ejüra 
compound from the ouiside, or distortion will occur upon 
removal of the tray 
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Fig. la, b Even in eases when it is favurable to further 
extend the border inferiorly. Lhe border should be trim- 
mcd approximately 5 mm below the mylohyoid ridge, De- 
uuire retenüon and stability may be a little beiter wiili dic 
lengthened border. but some padcnts complain of lighi- 
aess al the base of Ihe tongue in lengihened cases. So ttie 
border should be extcnded onlv as far as necessary, 




Fig. 9-112 Compound is applicd to the border in thc sub- 
lingual gland area, lu this area, cxaggcrated tongue move- 
ments 'm border molding may be the eause of an underex- 
tended denturc periphery. 



Fig 9-113 The patient should nevci bc instructed to pcr- 
form any movemcnts of the tongue, but asked only !o relax 
dic longue comforlubly. Thc deplh of the linguaJ vestibulc 
shoidd be recordcd in this situaiion, thai is, thc "impression 
position" of rhe tonguc(cf. P, 28). This will be used as thc 
length of the Iingual ilange in this area. 
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Fig 9-114 When thc space betwccn the tray border and 
the floor of the mouth is fillcd wi(h compound, thc 
pcripheral seal is completed. Compound should bc added 
onto the bordcr until il comcs in contaet with thc mueosa on 
thc Floor of the moutru 



Fig. 9-115 At the genial tuberclcs. the border should bc 
cxtendcd over thc tuberdes, Howevcr, as thc genioglossus 
muscie and the overlying hngual frenum actively move. 
thcse movements should be rccordcd exactly during border 
molding. This is the ouly area where thc funciional niove- 
ment oi the tonguc is neuessnrv tluring uupression rtiiiking. 
Only the compound in this area should bc softened and ihc 
paticnt asked to make some ovcractive tonguc movemenl 
such as protrusion. 




Fig. 9-116 The botdcr-molded mim- 
dibular tray. The bordcrs should be 
smooth and roundcd becausc therc 
are no unnaturally pointed arcas ni 
the moulh> The notches for the fre- 
na are definite and adequate clear- 
ance is providcd for thc lingual fre- 
num. If lingual border molding is 
performed appropriately, a point of 
directionai change will occur on thc 
compound border bctween thc 
mylohyoid area and sublingual arcu. 
Thereforc, the prcsence of this point 
is a good indicator to judge the 
qualiiy of fingual border molding. 
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Fig. 9- 1 1 7a P b Thc moldcd compound boiders should be 
partialiy corrected prior to making the final impression. !f 
rhcie are any irregularities in the smoothne$s ot thc border, 
they should be trimmed smoothly with a sharp knife. Ir is 
lcft lü thc final imprcssion matcrial to record the details of 
the impression in the frenal areas, Thereforc a much wider 
deüance should be provided for thc notch. 



Fig. 9-118 Wider clcarancc should bc providcd by increas- 
ing the width üf the notch for the labial frenum and expand- 
ing Lhe si/e of thc V-shapcd notch for the buccal frcnum. 



Fig. 9-119 Thc tissue side of the tray should bc carefully 
examined again. ff exccss compound has flowed onto ttoe 
tray, the compound should bc trimmcd smooth, or it wili 
compress thc mucosa when making the final imprcssion. 




Fig. 9-120 Zinc uxkle-eugenol paste, being frce-flnwing. 
slioukl bc uscd for the final imprcssion. If a rubber base im- 
pression material which has a poor flow is uscd, ihe border 
wil! be widely extended and consequently all the effort put 
Lnto border molding wiJI come to nothing. Overloadini; iIr' 
tray with impressiou matcrial should be avoidcd, or it will 
also cause a thick border. 



Fig. 9-121 A layer of paste should be smearcd on thc out- 
er side of thc compound border as well as ihe inside. In ihis 
manner the pastc will flow out smoothly toward the outside 
of the tray when thc impression is madc, and consequently 
the border will be appropriatelv rceorded. 



FEg. 9-122 The iray should be seated properiy in the 
mouth and hekl gcntly ui placc. As thc details of rhe imi- 
cosa are recorded with the final impression material, whcn 
seating the iray in place, care must be taken not to use ex- 
ccssive pressure, othcrwise this will result in the fitting sur- 
face of the trày eoming in direct contact wiih the mucosa 
The lips and cheeks shouid be gently massaged so that ex- 
cess maierial can fiow out. 



Fig. 9-123 When the material begins to thicken, the pa- 
tient shouJd be askcd to purse the lips and simultaneously, 
the lips and cheeks should be massaged. The movemenis of 
the lissue in function will bc recorded in the frenal arcas 
and the round borders covered with a thin layer of pastc 
will also be recorded in all areas. 
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Fig. 1a, b When the impression is removed. a layer of 
mnnsns sahva coverin" the palatc often adheres to ils sur- 
face. The saliva can bc casily eliminated by sprinkling 
plaster ovcr the saliva and then washing it off with tap wa- 
ter. When thc thiek iiulcous sahvu has displaeed thc iin- 
pression material and dclails of the mucosa arc not evi- 
dcnis thc sahva on the palatc should be wipcd off and thc 
impression should bc rcpeatcd. 



Fig. 9-124 Excess pastc that has flowed beyond the post- 
crioi border of thc tray should be irimmed with a hot spatu- 



Fig. 9-125 Thc pcncil mark of thc ah-line that has been 
iransferred to the impression should be aeeentuated with an 
indclible pencil. Consequemly, this linc can bc dearly trans- 
ferred onto thc master cast. 
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Fig. 9-1 26a, b The completed li n llI 
maxillary imprcssion. It is desirabJe 
that ihe tray is evenly covered with 
a thin laycr of impressiun paste and 
no local penetraiion of thc iray 
through the paste appears. Howcv- 
er h unless the tray has largc exposeU 
arcas mdicating pressure areas, the 
lmpression will be aeeepiable. 
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Fig, 9-127a— c The completed fm- 
ai mandibuJar impression. When the 
paste begins to thicken, the patient 
should be instructed to movc the 
tongue to the left and right t and for- 
ward to record thc JinguaJ frenum in 
funetion, These instructions can also 
prevent the free-flowing impression 
materiaJ from flowing into thc floor 
of the mouth. Nevenheless, when 
Hie completed impression is ex- 
amincd, thin overextensions are 
often found below thc borders. 
These should be trimmed witii a 
sharp knife. 
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Fig. 1 When an air bubble is found on the impression 
surfacc. it should be corrected by ihe addhion of wax, 
Large air bubblcs can be corrected by placing the minimal 
necessary amoum of pastc in the deficiency and reseaiing 
the impression. Small voids should be disregarded and 
trimmed off the master cast. 





Fig. 9-1 28a, b Boxing should be performed prior to pour- 
ing the east, lo reproduce the impression bordcr prccisely 
on the cast. Evcn in cascs whcrc time is limited, at least 
beading with utility wax should be done. Beading wax is 
placed and sealcd approximately 3 mm below the border of 
the impression. Then the beading wax should be flattcned 
by pinching with tbe fingers to makc the land of the cast the 
proper width. Thc beading wax should be placed below thc 
surface of the impression across its posterior bordcr, so that 
the land area of the cast will be abovc the impression sur- 
face of the cast. 



Fig. 9-129a P b A sheet of baseplate wax or lead strip 
should be folded around the beadcd impression to form the 
\^/basc of the east. It is csscntiai that the boxing strip extends 
at least iO mm above the highest point on the impression to 
provide about 10 miri of stone in the thinnest part for the 
base. The beading wax should be scaled to the lcad strip 
with a hot spatula to make the seal water tight and streng- 
then the junction. 
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Fig. 9-1 30a, b Âftcr the mandibular impression has been 
beadtid using a simüar method to that used for the maxiUary 
impressiou, the tongue space of the impression should be 
blockcd out by adapting and seaüng a sheet of baseplate 
wax, Extra beading wax should be adapted to thc posterior 
buccal region of thc mandibular impression to prevcnt the 
land of the cast from bcing too narrow. Beading wax in thc 
heel area of the mandibular impression shouid be below the 
impression. 



Fig. 9-131 The indclible pencil mark of the ah-line is evi- 
dent aftcr the casi is separated. The land of the master cast 
should be 2-3 mm distal to the ah-line in this area. The 
height of the land in the buccal and labial vestibular areas 
should be somewhat higher than the widest rcgion (in cross 
s^etion) of thc sulcus. 
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Fig. 9^132a h b Thc completeo 
maxillary master cast. The cast has 
been adjusted on a modcl trimmer 
to make thc crest of the ridge nearly 
paraJlel to the base. There should 
be about 10 mm of stone in the 
thinnest part. Also thc stdes of the 
cast should bc trimmed so that thcy 
arc pcrpcndieular to the basc. 
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Fig. 9-134 Thc outlincs of the posterior palatal scal(posi- 
dam) and relief areas should be marked wtth a lcad pencil. 



Fig. 9-135 A groove is carvcd into the cast along the area 
corresponding wiih the postcrior border region of the den- 
ture. The groove should be extended laierally a little 
beyond the hamuiar notch, The post-dam is necessary to 
compensate for thc dimensional changes of the denture base 
resin during polymerization. 



Fig. 9-136 The post-dam is deepest at a point 1/3 of ihe 
distance from thc posterior edge of the groove and at the 
midpoint bctween the midhne and hamular notchcs. lt be- 
comes gradually shallowcr antcroposteriorly and latcraliy. 
Using a round bur that is 1.5 mm in diameter, two holes 
shoulri be drilled to thc depth of the bur m ihe deepest area 
so as not to carve the post-dam too deeply. They will bc 
used as depth guides for carving the post-dam. 



Fig. 9-137 The groove should be carvcd with a large-sized 
round bur or a sharp scraper so that it wjll becomc gradual- 
ly shallower anteroposteriorly and laterally from the deepest 
holes. 
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Fig. 9-138 The surfaces of ihe groove which have been cut 
should be smuothed with a sharp knife. 



Fig. 9-139 The entire post-dam area has been excavaied. 
In cross-seciion, it is V-shaped. 



Fig. 9-140 Spiny ridges, torus palatinus, torus mandibuiar- 
is, etc. are covered wkh thin mucosa. Metal foil should bc 
placed accordingly on thcse areas to produce relief on the 
denture. The arca and amount of relief arc defincd by 
observation and palpation 



Fig. 9-141 When metal foil is used in iwo laycrs, the sides 
of thc inner foil should be tapered and the other layer 
should bc placed on top of the inncr one. 
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Fig, 9-142 Only after the thickness and resüiency of the 
mucosa havc been incorporated into a casi such as here, 
does thc cast bccome a "dynamic cast" which rcpresents the 
actuaJ structures. In areas wherc the condition of the mu- 
cosa can not be clearly deteetcd by palpation, it is bctter to 
providc rdicf using pressure indicating paste at the time of 
denture insertion. 



Fig. 9-143a P b Wax should be added into the underam 
and onto the breakahle portionK prior to basepkite tonslruc- 
tion. As the mandibular baseplate will bc made with an 
autopolymcrizing resin. the cast is liable to break during 
construction, so this treatmcnt using wax should be carL'fully 
done to cnsurc that the bascplate can be casily rcmoved. 
However, thc amouni of wax uscd should be minimal so as 
not to spoil the fit of thc baseplate. 



Fig. 9-144 If average dimcnsions arc given to the occlu- 
sion rims in advance, the correction dunng recording jaw rc- 
lations wtU be mmimized and thus the chairtime wilJ be 
shortcned(cf. p, 50). The upper rim should be somewhat 
higher and the lower rim lower than their average hcights 
icspccüvely. Usuaily the denüst finds it easicr to rcmovc 
wax from an uppcr rim and add wax to a lower rim during 
the determination of the occlusal planc and the vertkal 
dimension. 
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Fig. 9-145 Maxillary bascplate and ocelusion rim. Thc 
niaxiüary bascplate should be made of shcllac baseplate 
materiaL Some dentists prcfcr autopolymerrzing resins on 
the grounds that they are not easily deformcd during the re~ 
cording of the jaw relations* However, the resin in thc 
palatal region must be converted to baseplate wax prior to 
waxing. leading to a complicated proeedure, Also, some- 
timcs the baseplate resin must bc cut away to enablc thc 
teeth to be set in theLr proper places, As thc finaJ decision 
regarding the jaw reJations is lcft to the use of a gothic arch 
tracer, a small deformation of thc shellac baseplate does not 
maucr. 



Fig, 9-146 The wax rim shoutd be placed in the position 
previously occupied by the natural tceth by rcfcrring to the 
landmarks 011 the cast. Special care should be takeo to pro- 
vide the propcr dcgree of the labial fullncss to thc maxillary 
rim. Whcn the labial support is inadequate and thus the 
appearance is spoilcd, it will mislead the detcrmmation of 
thc vcrtical dimension. Thc labial surface of the rim should 
be 6-7 mm antcrior to the center of the incisive papilla. 



Fig. 9-147 Mandibular baseplate and occlusion rim. This 
haseplate is madc of autopolymerizing rcsin. In cases with a 
complicated and irregular ridge form T it is difficult to accur- 
ately adapt shellac to the cast. The wax rim should bc 
placed in the position where the natural tccth were situated; 
iu the molar region, in the center of the posterior dcnture- 
bearing area buccohnguaHy, and in thc anterior region, 
labially to the so-called alveolar eresL The araount of 
protrusion should be guessed from the degree of alveolar 
bone rcsorption. 



Fig. 9-148 In the molar region of thc mandible, the height 
of the wax rim should be even wilh the heighl of ihe middle 
of the retromolar pad. 
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Fjg. 9-1 49 The lower border of the upper wax rirn should 
be even with the lowcr margin of the upper lip whcn thc pa- 
tient slightly opens his/her mouth Howcvcr, as the length of 
the upper lip varies with individuals, the lower border of the 
uppcr wax rim should be modificd after the balanee in 
height betwcen thc upper and lower rims has bcen checked 
at a later step. At the try-in for the anterior teeth. this lcvcl 
will be finally corrected. If the upper wax rim is not high 
cnough, it must be buit up with extra wax, As adding wax 
requires much more time than rcmoving wax, the upper wax 
rim should aiways be made somewhat higher than its aver- 
age hcrghL 



Flg. 9-150 If a paticnt has existing dentures, thcy should 
be inserted into the mouth and the level of the inrisal edges 
of the upper anterior tecth and the labial fullness should bc 
examined, Ideas for improvement can bc obtained by refer- 
ring to the small flaws in the existing denture. 



Fig. 9-151a p b After the level of the upper rün in the 
anterior region has been decided, the position of the occlus- 
al piane in relation to the face should be asscssed using an 
ocdusal plane guide. The wax rim should be trimmed so 
that the occlusal plane is parallel to the intcrpupillary line 
whcn viewed from the front and also parallel to thc ala-tra- 
gus linc when viewed from the side. 
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Fig. 9-152 Àt first, the wax rim should be trinimed with a 
knifc so that the occlusal plane is roughly parallel to the re- 
fcrence pianc. A flat metal plate for establishing thc occlus- 
al plane is usefuL to efficiently Level thc cut surface. 



Fig. 9-153 TIic heated plate should be lightLy pressed omo 
the roughened surface to levcl it. 



Fig. 9-154 The ocdusal plane should thcn be smoothed by 
rubbing h on rough sandpaper placed on a flat planc. While 
this is being donc. the rim must bc placed on the cast to 
avoid deformation of the baseplate and the occlusion rim. 



Fig. 9-155 The uppci nin lues becn Innimed thaf thc 
occlusal plane is approximately parallel with the ala-tragus 
line. After that, thc occlusal plane should bc adjustcd slight- 
ly by referring to the amount of alveolar hone resorption 
and thc spacc that is needed for setting thc tceth. 



Fig. 9-156 The occlusaj planc is paraJJel to the inierpupil- 
lary linc when viewcd from the front. The earlobes» as wcll 
as ihe interpupiilary line, are a useful guide when leveling 
the occlusal plane. The balance of the heights of the righi 
and left sides of thc occlusion rim obtained in this way will 
not need furthcr major adjustment. 



Fig. 9-157 The upper border of the mandibular wax rim 
should be even with the uppcr margin of the lower lip when 
the paiient slightly opens his/her mouth. 



Fig. 9-158â P b The retromolar pad should be circled. The 
mandibular oedusion rim should be insertcd into thc mouih 
and its hcight in ihe molar region should be asscssed hy IBj 
ferring to the pad, The height of the rim should be even 
with the levej of the middle of the pad. As thc temporalis 
musele fibers attach to the distal portion of the retromolar 
pad, stimulation from this muscle prcvcnts the pad from re- 
sorbing. Thcrefore thc pad is usefuJ for orientating thc 
occlusal plane. Also, the lcvel of the dorsum of the tongue 
can be used as a guidc for orientation of the occlusal plane. 
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Fig. 9-159a, b Both rims should bc inscned inro thc 
mouih and hcld firmly in place wiih the fingers, The patient 
shoulcl then be instructed lo close the rims together and the 
degree of contact should bc obscrvcd with the lips tvtraeted 
by thc fingers. In ibis case T ihere is a premature contact in 
thc lefl postenor region. Tbe lower wax rim should be trim- 
med sü that it meets the uppcr rim approximatcly cvcnly. 
Kowever, sometimes readjustmenl of the upper rim may be 
reqmred to correct an imbalance in height bctwccn thc up- 
pcr and lower nrns. 



Fig. 9-160 The upper occlusion rim should be coatcd with 
a separating medium such as vaseüne to avoid adhesion to 
thc softened lower rini at the next step. 



Fig. 9-161 The surface of the Lowcr occlusion rim should 
be evenly softened bv tapping all ovcr il witli thc edgi 1 oi a 
heated wax spatuLa. 
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Ffg. 9-162a, b Instruct the patient to close geittly, lightly 
guiding the mandihlc postcriorly with the right thumb and 
indcx finger holding the chin. At the same time. the thumb 
and index finger of thc other hand arc uscd to hold the low- 
er occlusion rim in place, which then slides gently on the 
soft surface of the fingers as the mouth is closcd, This 
method cnables the dentist to check visually and by tactile 
sensation whether or not thc contact betwcen thc uppcr and 
lowcr rims is even. 



Fig. 9-163 Whcn even contact is obtained, thc patient's 
appcarance should be carefully observcd. If the occlusal ver- 
tical dimension is too great, the luwer third pf thc facc will 
appcar longer and the lips will bc incompetent. If too small, 
the vermilion border will become thin and wrinkles will 
occur on the lips. Thc eliin will have a protruded appear- 
ancc The occlusal vertical dimension is adcquate whcn rc- 
corded between the abovc two situations. 

Fig. 9-164 If there are existing dentures, by using the in- 
formation obtaincd from them, thc occlusal vcrtical dimen- 
sion can be determined quickly and easily. The upper and 
lower dcntures should be put into occlusion with each other 
outside the mouth and the distanee between the fitting sur- 
faces corresponding with the crests of the upper and lowcr 
ridges at some point in the posterior region should be mea- 
sured with cahpers. The ocelusal vertieal dimension of the 
new dentures must be greater than this value By refemng 
to the amount of tooth abrasion of the old dentures and 
nmount of bone resorption, we can estimate by how much 
we should increasc tne occlusal vertical dimension. Of 
course, the patient's appearanee with denlurcs can also help 
this cstimatiom 
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Flg. 9-165 The rims, which meet evenly. should be re- 
moved from thc mouth and the distance bctween thc fitting 
surfaces of the upper and lowcr rims should bc measured at 
the sanie point as was measured on the existing dentures. ln 
this case, the value is a little greater than the estimated 
occlusal vertical dimension. Repeat thc abovc procedure un- 
EÜ ihc estimated height has bcen achieved. 



Fig. 9-166a 5 b Remove wax from the surface of the lowcr 
rim in the anterior rcgion as much as is required to reduce 
the vertical occlusal dimcnsiom The cutout space in the 
anterior region serves as a guide for the dentist to stop the 
closurc when the patient closes onto the softened lower rim, 
Thc lower rim should not come into contact with the upper 
rim anteriorly when recording the jaw relations. If contact 
between the rims occurs, there may be dispiacement of the 
rims or a shift of the mandibie out of the centric occlusal 
poütion. 



Fig. 9-167 V-shaped notches should be cut on both sides 
of the uppcr rim to locate the rims exactly. 
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Fig. 9-168 The V-shaped notches should be smeared with 
a very thin layer of vaseline. 



Fig. 9-169 Before softcning the occiusal plane of ihe Jower 
occlusion rim, it shoukl be uimmed buccally and lingually to 
form a pcak in cruss-section. 



Fig. 9-170 When the surface of the rini is softencd by tap- 
ping it with ihe edge of a heated wax spatula, the pcak- 
shaped rim iacilitates thc iransfer of heai and cnables the 
dentist to evenly softcn the wax for a short time. 



Fig. 9-1 71 Às the final decision of the honzontaJ jaw rcla- 
tion is lcft to the usc of the gothic arch tracer, at this step 
the recording of the vertical jaw relation wilJ be established 
and thc horizontal jaw relation will bc roughly rccorded. ll 
rcquires great sJdll to simultaneously record the horizontal 
and verttcal jaw relations using the rims to establish an ex- 
act jaw reJationship. Ü onc appointment is used just for re- 
eurding the verticai jaw relation, thc recording ean be easily 
performed and chairlime wilJ be reduced. 
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Fig. 9-172 Lnstruct thc paticnt to close gently, lightly guid- 
ing thc mandiblc posteriorly using thc same technique as 
that uscd in Fig. 9-162. This is done by saymg to ihe pa- 
lient, "CLose on your back tceth". If the thumb is noi 
placed against ihc chin , most paüents will closc anterioi I y lo 
Èe centric occlusal position. However, strong pressure 
should noi bc uscd ou ihe chm, otherwise the jaw will prot- 
rudc. Also, pushing back the corncrs of the moulh with thc 
fingcrs helps guide thc mandible posteriorly during closure. 



Fig. 9-173 lf contact bctvvccn thc rims occurs in the anter- 
ior region whilst recording the jaw reiation, it may cause 
displacement of the rims or shift of the mandible out of thc 
ceniric occlusal position. So T ctosure should be stopped 
when thc lower rim is just short of contact wjth the upper 
rim . 



Fig, 9-174 Regarding thc amount of protrusion of the up- 
per rim, as an average degree has been provided by refer- 
ring to the incisive papilla, there is no need to significantly 
corrcct it. ITie labial fullncss of the upper lip should be 
finaJly ehecked when the occlusal vertical dimcnsion has 
hccn deeided lu thss casc thc upper lip looks slightly too 
prominent. 



Fig. 9-175 Thc labial surface of the upper rim should be 
slightly trimmed. When cheeking the amount of protrusion 
öf thc upper rim, if thc lower hp is not supported with the 
rim, even an appropriately supported upper lip looks too 
prominent, The Mlness of the upper lip should therefore be 
ehecked with both rims m thc mouth, 
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Fig. 9-176 The patient's appearance aftcr completing me 
jaw registration, Facial contours, as well as the fuLlness of 
the lips and cheeks, should be examined frorn in front of thc 
facc and in profilc. 




Fig. 9-177 The lips arc properly supported, no wrinkles 
appear on thc upper lip and the nasolabial folds have an 
appropnatc depth, leading to a natural appearance. Also. 
the chln is not apparently protruded. 




Fig. 1 a, b If patients are strained, they tend to protrude 
Lhe mandible or someiimes cannot even move it at alJ, 
This situalion makes it diffieult for the dentist tü guidc fhc 
mandible. Howevcr, when ihe operator's guidance with 
thc fingers is repeated, ihe paticnt and even thc dentist 
will become tired. and at thai time Lhe tension will be re- 
licvcd. Tlicii, ihe tlemisi will be able lo record \M weniric 
oeclusal posiiion. Ilowever. it is time-consuming. In this 
ease, the patient should be instiucted to open wide and 
then closc while the deniisi pushes the chin posteriorly. 
When ihe condyles drop into thc glenoid fossae with a 
slighi "clicking'* sensation, if the patienl is allowed to fin- 
ish closing the rnouth, the patient will dose his/her mandi- 
ble into the centric oeclusal position- 
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Fig. 1 The author determincs the occlusal vertical 
dimension by refcrring to the morphological harmony of 
the face, namely the appearancc(p.52). However, phy- 
siological methods. especially thc method using the rest 
posiiion of the mandible, seem lo be commonly used for 
dctcrmining the occlusal veriical dimension. lunclional 
methods arc effeetive, b\u Hicv are affected by the skill, 
mental tension and posture of Ihe paticnt, which can casi- 
ly lead to crrors. No method can givc a perfect mdica- 
tion for dctermining the occlusal vertical dimension, Thc 
dentifit may be helped duc to the wide pcrmissiMi; rangc 
for ihe veriical relation. 



Fig. 9-178 The midlinc of the mouth should bc scored 
with a knife on the occlusion rim. The knife should be 
placed below the labial frenum and then the midline should 
be marked by considering the overall balance of the face by 
refcrrmg to the phütrum of the lip and the midline of the 
Êace, Tliis posiiion may be slightly adjustcd during thc try-in 
procedurc for the anterior teeth. 



Fig. 9-179 Marks should bc scored on thc rim at ihe cor- 
ners of the inouth, or vertical lines should be exiendcd froui 
the luteral surfaces of the alac of the nosc onto the labial 
surface of the rim, The former indicates the loeation of the 
distal surface of the upper canine and the latter indicates the 
position of its apex. The distance betwcen the alae marks ur 
the distancc bctween the marks made ai the corners of ihe 
mouth will provide an Lndication of the width uf the uppcr 
aiilcrior teeth. Howcver, these are not enlirely reliablc for 
using as a guide for thc sclection of the upper anierior 
leeih. 



Fig. 9-180a, b The high and low lip lines should bc scored 
on the labial surfaces of the rims. The high lip line indicates 
thc highest position of the upper Lip and the iow lip line in- 
dicates ihe lowcst poshion of the lower Lip when the patient 
is instructed to say (l ee~/' strongly. These servc as a guidc 
t'or determining the length of the anterior tceth. ALso it is 
essential to arxange tlic upper and lower anterior teeth in a 
well balanced fashion beiween these two lincs. 
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Fig. 9-181 The uppcr and lower rims removed from ihc 
mouth should bc related according to the interocciusal rc- 
cord and their relationship should bc checked. Sometimes 
thc posterior border of the lowcr basepkite may eollide with 
thc upper rim. In such a case, as the wax rinis may have 
been displaced during recording, the prematurc contaci 
should be rcmoved by trimming the wax rim or the base- 
platc and the jaw registraiion should bc performed agahi. 



Fig. 9-182 Somctimes an extra material such as zine oxidc- 
eugcnol paste is used as the rccording medium to makc the 
jaw registration morc precise. However, this is nol neces- 
sary becausc thc tinal deeision with regard to the horizontal 
jaw relation will be pcrformed using the gothic arch rracer, 
This step is prcliminary, and so a wax record can be ruade 
withoul using any extra matcriaL 



Fig. 9-183 In ordcr to accurately replace the cast on the 
articulator alter processing, prior to mounting the east, for 
indexing, V-shaped notchcs should be carved in thc base of 
the cast, The surface of the base should bc smoothed with 
sandpaper and then thc notchcs should be placed in thickcr 
portions of the cast so as to avoid breakagc. 



Fig. 9-184 The midline of the upper cast should be 
marked on thc posterior land of the cast by referring to thc 
foveae palalinae etc. 



Fig, 9-185 This linc should bc extendcd onto ihe sidc and 
base of the easi. 



Fig. 9-186 Place the maxillary casi and occlusion rira on 
the occlusal plane table piaeed on the lowcr frame of the 
arlieulator, The cast should he posiliuncd so that rhe mid- 
linc of ihe oeelusion rim is aligned with thc tip of thc incisal 
feÜcator pin antcriorly and thc line drawn on the base(Fig, 
9-185) is aligned wiih the mark indicating thc midline in 
front of the spring of the articulator posteriorly. The artieu- 
lator shoukl he elosed and the elearanee between thc cast 
and thc upper frame should bc chcckcd. 



Fig, 9-187 The basal surface of [he east should be painted 
with a separating medium and a strip of vinyl tapc should be 
wrapped around thc cast to confinc the stone, The cast md 
occlusion rim should be repiaced on ihe ocdusal plane lable 
ünd the wax rim should then be lemporarily fixed to the 
lahle with wax. Stone should be placcd on thc top of the 
cast. The notches should be careftilly filled with stonc. 
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Fig. 9-188 Às ihe height of the vinyl tape has been trinv 
med according to the clearance bctween the cast and ihe up- 
per frame of the articulator, the boxed space should be fil- 
led with artificial stone. The cast can be mounted with plas- 
ter, but stone is prcfcrable because of its reduced sctting ex- 
pansion. 



Fig. 9-189 The articulator should be closed and additional 
stone should be plaeed through the hole in thc upper frame. 
The frame should bc gently tapped with the handle of a 
plaster spatula lo distribute the stone cvenly undcr the 
frame. 



Fig. 9-190 Aftcr thc stone has set, the ariiculaior should 
be placed upside down to mount the Jowcr casL The lower 
cast should be relatcd to the upper cast usiag an interocclus- 
al record and then they shoulcl bc firmly joined togcther 
with steel rods and sticky wax. 



Fig. 9-191 The lowcr cast should be boxcd with a strip of 
vinyi lape and stone should bc placed on its base using a 
similar tcchnique to that used for the uppcr cast. Às the 
lower cast will bc finally mountcd after the horizontal javv 
relation is recorded using thc gothic arch tracer, at this step 
Ihe cast can bc tCTUporarily Httachcd to ihe articutoos witli 
impression plaster which has a fast sctting time. 
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Fig. 9-192 After tbe stone has set, make certain that the 
hrisal pin comes in contact with thc incisal guide table. The 
vinyi tape should bc removed and the mounting stone trim- 
med. Regarding the upper cast, makc certain that it can be 
separatcd from ihe mounting stonc and then it should be re- 
flaccd on the anieulator by means of the notches. The east 
&ouid be joined to the mounting stone again by sticking 
vinyl tape along the junction, 



Fig. 9-193 Gothie arch tracer (The simplex imra-oral 
gothic arch tracer. Dcntsply). 1. lracing plate , 2. adhesive 
lape, 3. stylus posiiioning disc, 4. centric lock dise, 5* siylus 
assenibly, 6. disc positioning needle. 



Fig. 9-194 The baseplates and ocdusion rims should be rc- 
moved from the casts on the articulaior and then tbe record 
bases should be constructed on thc casts. The record bascs 
should be made of autopolymerizing resin to minimi/e their 
defornmtion when recording the jaw rclations. The record 
base should be weli adapted to the cast and givcn thc same 
border contour as thc dcnture will have. This will ensure the 
base will not be displaced during jaw registration. Its thick- 
ness should be approximatcly even all over thc cast. The de- 
sired ihickness is approximately 2 mm. 



Fig. 9-195 Closc the articulator and make certain that 
there is no eontact betwecn tbe upper and lower rccord 
bases, especially in the posicrior region. In this case t ihey 
contact each other in the posterior region, so thc contact 
should be eliminated by trimmiug eaeh base. 
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Fig. 9-196 Às the relationship bctween the uppcr and low- 
cr bases will bc somewhat different in the mouth and iilso 
ihe mandible wüU move during jaw rcgishation, a rather 
wide clearancc should be provided bctween the upper and 
lower rccord bases. 



Fig, 9-197 Thc upper ooclusion rim shoukl bc rcplaeed 
onto thc cast and the V-shaped noiches prcviously eurved in 
thc rim should bc filled witb meltcd wax and made level 
wiih thc occlusal planc. 



Fig. 9-198 The occlusal plane sliould be coatcd wilh a 
scparating medium, sueh as vaschne. 



Ffg. 9-1 99a, b A softened horscshoe-shaped wax bJock 
shoukl be placcd on thc lowcr record basc and ihe arrioila- 
tor should be closcd. 
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Fig. 9-200a, b Thc occlusal planc of the uppcr rim has 
feèen iransfcrred onto thc lower wax rim> Insiead of this re- 
cerd basc and rim, the lower baseplate and rim previously 
used can aiso be used Cor the gothic arch trating mcthod. 



Fig. 9-201 The wax rim should bc reinforced by adding 
extra wax onto its lingual and buccal surfaces. The wax 
should be sealed to ihe record base witb a hot spatula and 
smoothed toward the pcriphery. Thc occlusal surface of the 
record rim should be levelcd by trimming any excess wax 
protmding from the transferred ocelusal plane. 



Fig, 9-202 The lower cast and tracmg table should be 
markcd anteropostcriorly and laterally to find the ceater 
poinis. Thcsc center points will be used for centcnug the 
styiits assembly, 
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Fig. 9-203 The tracing tahle should be positioned on the 
wax rim so that the eentcr poini of the tracing table is vcrti- 
cally aligned with thc ccnter point of the cast. 



Fig. 9-204 Thc outlinc of thc tracing platc shuuld be 
scored with a knife ori the ocelusal surface of the lower wax 
rim. 



Fig. 9-205 Tlie height of the tracing tablc should be level 
with the occlusal plane of thc wax rim. The wax inside the 
outline of the tracmg table , approximately half the thkkness 
of tho tracing plate, should bc removed. This will serve as a 
guidc when positioning the plate in placc. 



Fig, 9-206 The tracing plate should be warmcd ovcr a 
Bunsen burner. If it is overheaied, it wili sink too far into 
the wax when piaccd on thc wax rirm 
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Flg. 9-207 Thc warmed tracing platc should bc gently 
placcd on ihe cut-out area of the wax rim. Its position 
sfeould be fineiy adjusted so that the tracing tabie is aligned 
with tliL' occlusal planc* Excess wax around thc tracing plate 
should be removed and then smoothed level with the ooclus- 
al plane. 



Fig. 9-208 The tracing plate has been fixed to the wax rim 
wiih baseplatc wax as shown in Fig. 9-207. However, there 
is thc possibility that the iracing plate will be removcd by 
the force of thc tongue eonlincd undcr thc plate during the 
jaw rcgisiration. Thcrcfore the tracing plale should bc sca- 
kd lo (Ik' wax rim on the undersidc with sticky wax to make 
a strong junetion 



Fig, 9-209 Thc surface of the sticky wax should be 
smnodicd with a hot spatula to diminish any discomfort for 
ihe patient during thc jaw registrution. 



Flg. 9-210 Trim thc wax along ihe outer edges of ihc trao 
ing plate, bevelling it toward the pcriphcry. It will provide a 
positive indcx for a plaster interocclusal rccord. 
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Fig, 9-211 At tliis time, there should hc a little bit ul wax 
remaining(I-L5 mm in width) beyond the border of thÜ 
plate. As the wax left around the platc grasps the plate, thc 
strong eonnection will not be spoiled. 



Fig. 9-212 A disc ot doublc-sided adhcsive tape should be 
placcd at the approximate eenter of ihe traring table. 



Fig. 9-213 Thc black disc(siyius positioning disc) shouid 
be placed on the adhesive tape so that the hole in thc disc is 
aJigned wilh the eentei maik of the iracing table. 



Fig. 9-214 Thc stylus should bc placed in the hole of the 
diSC. The articulator should be elosed to makc certain thnt 
iIk incisal pin comes into eontact with the incisal tabk II 
contact between them is not obtained due to collisinn lu 
tween the reeord base and the stylus assembly, this shüuld 
bc clirninated by trimming the record basc. Even though the 
reeord base is trimmed, if there is not enough space for Ihc 
stylus assembly, it must he slufted somewhal posteriorly. 
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Fig. 9-215 After asecrtaining that there are no interfer- 
cnccs with thc upper record base. a cone of utility wax 
should be plaeed on top of thc stylus assembly. 



Fig. 9-216 The aniculator should be slowly closed until 
contact is made between the incisal guide pin and the incisal 
guide table, Thc occlusal vertieal dimension dctcrmined wilh 
the ocdusion rims has bccn transferred to ihe Gothic arch 
iracer assembly and is maintained between thc siylus and 
thc iracing table. 



Fig. 9-217 Whcn thc articulator is gently opened, thc sty- 
lus asscmbiy has become attachcd to the palatal arca of the 
upper record basc with the utility wax. 



Fig. 9-218 The corners of the stylus assembly should be 
fixed to thc rccord hase with sticky wax. taking care not to 
displacc the stylus assembly. 
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Fig. 9-219 The upper record basc should be removed from 
the cast and thc stylus assembly shouJd be firmly fixL-d by 
adding siieky wax around the stylus assembly. The surfacc 
of the siicky wax shouLd be smoothed with a hot spatula. 



Fig. 9-220 An attachment using only sticky wax will lead 
to a weak connection, rcsulting in the stylus assembly bcing 
raised and dispJaced by the pressure that the patient cxcrts 
during jaw registration^ Thus plastcr should be added into 
the space bctwecn the stylus assembly and thc record base 
to strengthen the support of thc stylus assembly. 



Flg. 9-221 Notclies should be ground on the labial surfacc 
of the upper rccord base with a bur, Thesc notehes wili pro- 
vide an index for a plaster interocclusal record. 



Fig. 9-222 The gothic arch tracer attached to the uppcr 
and lower record bases. 



Section 9 



Fig, 9-223 Close the articuJator and cnsurc that the stylus 
comes into contact with the traeing lable. If there is no con- 
tact, ihe stylus screw should bc adjusted until contact is 
made between ihcm. 



Fig. 9-224 Whcn thc paiient moves the mandiblc laternlly 
and nnieroposteriorJy with the slylus in contact with the 
tracing table, makc ccrtam thnt the upper and lower record 
bascs do not interfere with each other. If thcre is any in- 
terference, this should be eliminated. 




Fig. 1a t b If thc paticnt s ticad is lihetl forward or huck- 
ward excessivcly, a corrcct record cannot be obtained. Jaw 
registration shoutd bc performed with ihe patient upright 
and with the hcad in line wiih the trunk. 
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Fig. 9-225 Thc patient should be instructed to repeatedly 
move thc mandible anteropostcriorly and laterally with the 
stylus and the tracing table in eoutact with each other. Some 
patients cannot undcrstand the dentisfs ànstructions lor 
moving thc jaw and cynnot move ihe mandible well. in such 
a case. the patient should bc instructed to move the mundi- 
ble while looking in a mirror. This facilitates the paiienfs 
undcrstanding of the propcr jaw movements, leading to the 
desircd movcments 



Fig, 9-226 Aftcr Ihe patient has mastered moving the 
mandible smoothly, the needle point tmcing faintly drawn 
on the tracing table with the stylus should bc eovered with 
trackig ink. 




Fig. 1 The mandibie should first be protruded, then re- 
truded to thc most retruded position and moved laterahy. 
The left and right lateral movements should noi be done 
in succeàsion and should be madc separateW after the jaw 
is proirudcd and reiruded. Otherwise, a dull or round 
apex wil! occur on the tracing. 



Fig. 2 In spite of repeated insiruction and training, some 
patients cannot make a needle point tracing. In such a 
case, thc piUient should be instructed to freely move the 
mandible. A diamnnd shape which reprt'sents lhe cxtreme 
posiiions into whieh the mandibJe can muvc wiJl be drawn 
and the apex indicate* the retruded position of Ihe mandi- 
blc. 
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Fig. 9-227 After Gothjc arch iracings have been made by 
the border movenicnts of the nuindiblc, thc position of thc 
apex should bc regiMered by drawing additional lincs in the 
ink. 



Fig r 9-228 Tracing ink should be painted on thc Gothic 
arch tracings so that thcy disappear. However, the position 
of thc apex can be guessed by reterring to thc additional 
lines. 



Fig, 9-229 The patient should bc instructcd to rcpcat light 
Qpenuig and closing movements in the molar region alter 
icinserüng the Gothic arch traccr assembly into thc mouth. 















Fig. 9-230 The points made by the Iight tapping move- 
ments arc scattered at first, but whcn the patient becomcs 
accustomed to this proccdurc and the muscles bccome relax- 
ed, thc scattcred points gradually become focuscd to form a 
single poinL Whcn the scattered points have become fo- 
cosed onto one point, this signals that the ccntric ocelusal 
position has bcen recorded. 
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Fig, 9-231 The relaiive positions of the tapping point and 
the apex of thc Gothic arch tracings should be examincd. In 
this case, the tapping point is locaicd slightJy anterior to thc 
apex. So an intcrocclusal record can be made using this tap- 
ping point. in cases with a "habitual cccemric occlusion", 
tbe two points may be far apart and so it will bc necessary 
to correet it gradually using trcatment dentures. 



Fig. 9-232 A disc of adhesive tape should bc placcd on 
the tracing table so ihat the centcr of ihe dise is aligned with 
thc tapping point Thc tapping point is clearly visible 
thruugh the disc- The centric lock disc with the bevelled 
porüon of the hole facing upward should bc placed on the 
disc positioning needle and then the point of the positioning 
necdle placed exactly onto the tapping point, The disc 
should be lowcred and pressed firmly onto thc adhesive 
tape. 



Fig. 9-233 The ceniric lock dise should be sealed with 
sticky wax so that il is not displaced whilst making a pJaster 
interoeelusal record. 



Fig. 9-234 The surface of the sticky wax should be 
smoothed with a hot spatuJa so that the plastcr imerocclusal 
record can he replaced in its originaJ posilion whcn mouni- 
ing the lower cast using the record. 
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Fig. 9-235 The upper and lower record bascs sliould be 
reinserted inio the niouth. Thc patient should be instructed 
to gently close so that the stylus drops into the hole of the 
centric loek disc, This step requires some mandibular gui- 
dancc by the dentist. It is important to make eertain that 
the stylus has been cxactly pJaced in the hole. 



Fig. 9-236 This position should be held wiih just enough 
prcssurc to maintain eontaet between the stylus and thc 
iracing table. Fast sctting pJaster shouJd be placed between 
the upper and lower record bases with a disposahlc syringc. 



Fig. 9-237 The plaster should be added as required to 
sufficicntly till the miiexmg groovcs of rhc uppei uconl 
base and ihe indexes around the traeing table. 



Fig. 9-2 38 a, b Alter thc pJaster forming the intcrocclusal 
record has set, the patient should bc instructed to open the 
mouth carefuUy, and the iracing asscnibly and the inteioc- 
clusal record should be removed as one unit, Then they 
should be carefully separated. Alicrnatively, they may bc 
removed separatcly from the mouth. Howevcr, in this case, 
much more care must be taken so as not to break thc plas- 
ter interocclusal rccord. 
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Fig. 9-239a, b The upper and lower record bases should 
be put together again using the plaster interocclusal record. 
Check ihat thc plaster interocclusal record seats correctly in 
the indexes of the record bases. The intcrocdusal rccord 
musi have enough bulk to join thc record bases accurately. 



Fig. 9-240 Make certain thai thc stylus drops into thc hole 
of the centric lock disc by observing the record bases from 
the rear. 
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Fig, 9-24 1a p b The lower cast temporarily attachcd to the 
articulator should bc rcmovcd. The artieulator should be 
placcd upside down aud thc uppcr rccord base should be re- 
pkiced on thc upper cast. The lower reeord base should thcn 
be related to the upper rccord basc using ihe interocclusa] 
record and finally the lower cast shoukl be seated m thc 
lower record base. When the cast and record base, and the 
record base and piaster interocclusal record are joined 
togcther, they should be firmly attachcd to each other wilh 
sticky wax in turn, beginning with the upper cast and thc 
upper record base. 



Fig r 9-242 A strip of vinyl tape should be wrapped around 
the lowcr cast. The cast should be mounted with stone that 
possesses a reduccd setting expansion. If the uppcr and low- 
er casts have not been securely joined and fixed using the 
interocclusal rccord and record bases, the rccordcd jaw rela- 
lion will be spoikd during the mounting of the lower east. 



Fig, 9-243 The lower cast has been mountcd using the 
plaster interocclusal record obtaiued in thc centnc ucclusal 
position. In other words, the lower cast has finally been 
positioned on the articulator with the dcsired horizomai t c- 
lation to the uppcr cast. 
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Fig. 9-244 After the stonc has set, the tracing assembly 
and the interuccjusal reeord should be removed, and ilien 
the upper and lower baseplates and occlusion rims should he 
rcplaccd, Checks should be made as to whether the rims are 
meeting evenly and if there is contaet between the incisal 
guide pm and the incisal guide tablc. 



Fig. 9-245a n b ln this ease, there is a posterior prcmaturc 
contact and a small gap is found between the indsaJ guidc 
pin and ihe Lncisal guidc tablc. The surface of the uppcr rim 
should be snieared with vaseline, thc surface of the Jower 
rim should be softencd using a similar technique lo that 
uscd during the jaw rcgistration and then the articulator 
should be closed, The rims mcet evcnly ajl the way around 
the arch. 



Fig. 9-246 The marks made on the upper rim at the cor- 
ncrs ol the mouth serve as a guide for selecting the size of 
thc upper anterior teeth. When the shade and mojd of the 
upper anterior teeih are being choscn, a better estimation of 
the chosen tecth can be gained by holding them in the 
mouth. Àt this time, the patient should be asked aboui 
his/hcr dcsires regarding the size. shape and shade of the 
teeth. 
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Fig> 9-247 If the patient wears deniures, tooth seiection 
will be simpHfied by rcfcrring to their teeth. Simultaneously, 
the patienfs comments about the teeth of the cxisting de- 
nlures should be askcd. 



Fig. 9-248a, b Prior to thc arrangcment of thc artificial 
teeth, the occlusion rims should be removcd in turn and the 
oricntation of the oeclusal planc should be examined again 
by referring to the vcrtical relationship of the upper and 
lowcr ridges. In this case, the occlusal plane is situated in ü 
well-halaneed vertical position between the upper and lowcr 
ridges, If thc oeclusal planc is in a poorly balanccd position, 
ii should be adjustcd bsised on the thinking that thc occlusal 
plane dividcs the disiance bctwecn the ridges in two< The 
amount of alveolar bonc resorption should bc considered 
when making thc dccision. If timc is limUed or the degrcc 
of adjustment js smalJ, thc desired inclination of thc occlusal 
plane can bc scored on the buccal surface of the rim which 
will servc as a guide for arranging the teeth. 



Fig. 9-249a Thc prcliminary arrangcment of the anterior 
teeth should be based on the standard positions of those 
tecth, The accurately carved oeclusion rims scrvc as a guide 
for the arrangcment of ihe antctior teeth. The central in- 
cisors should be set so that their labial surfaces art! aligned 
with the labial surface of the wax rim. 
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Fig. 9-249b In other wurds, ihc central incisors shonkl bc 
sei so that their labial surfaces are situated 8- 10 nim antcr- 
ior to the posterior border of the incisivc papLUafcf, 9-146), 




Fig. 9-250 The loiuj; axis of thc ccniral incisor should be 
approximately verticaL Thc incisal edge should be approx- 
imaiely 1 mm lowcr than the occlusiil plane. The lateral in~ 
cisor should be set slightly more üngual than thc ccniral in- 
cisor and moreover placed slightly inward at the neck. The 
incisal cdgc of the lateral iucisor should touch the occlusal 
plane s and thc axis shouid be inclined distally. 



Fig. 9-251 The eanine should be set morc prominently 
rhan the other tccth and moreover, buccally at the ncck. In 
this inanner, the labial surface has a promincnce at the neck 
whieh produces the effect that the labial surface is inclined 
out towards the neck. 



Fig. 9-252 As a result, thc canine looks like a support. 
The disially inelincd ccniral and latcral incisors secm to be 
supported by the canine. If the canine docs not appear to 
support the ineisors T the anterior tccth will appcar unstable. 
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Fig. 9-253 If the upper anterior tceth have been set 
anteroposterioriy in the position occupied by the naiural 
teeth by referring to the incisive papilia T when viewcd from 
thc basal surface of the upper trial denture base, the labial 
surfaces of the anterior teeih will be apparent. Àlso makc 
certain that an imaginary Irausvcrse line extended between 
the upper canines crusses close lo the posterior margin of 
the incisive papilla. 



Fig. 9-254 The lower anterior teeth should be set antero- 
posteriorly according to the labial surfacc of the carvcd 
occlusion nni. 1 Iowcver, thc position of tlie residual ridge 
should be checked again and the artificial tecth should be 
placed as close as possible to the position occupied by the 
nauiral teeth by considering thc amount of bone resorption. 
The edgcs of the anterior teeth should be aligned with thc 
occlusai plane. The iong axes of the ccntral incisors are 
almost vertical, the long axes of the lateral incisors incline 
slightly distally at ihe neck, and the long axcs of ihc canines 
incline still morc distally al the neck, The canincs look hke 
firmly plaeed feet leading to a siablc appearance of the 
antenur tccth. 



Fig. 9-255a r b À 1-1.5 mm venical overlap has been pro- 
vided. In ordcr to avoid an impact betwccn the opposing 
antcrior teeth and an upward thrust in the anterior rcgion 
due to the scttling of dentures after inscrtion, the upper and 
lowcr antcrior teeth should be arranged so as not to contact 
cach other in thc centrie ocdusal position, cvcn though they 
werc in coniact in thc naiural dentition. By providing such a 
horizontal overlap, the incisal guide inclination is reduced 
and then ihe stability of thc complete dentures will also be 
improved- 
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Fig. 9-256 Wlicn trying in thc wax trial dentures. thc de- 
ntist should check the labial fullness, the degree to which 
thc upper and lower tccth are exposed, thc midline. and ihe 
inclinations of teeth. They should be chccked by rcferring to 
thc overall halance of the face as wcll as the appearance 
around the mouth, Simultaneously, the desires and approval 
of the paticnt should bc obtaincd. In order to makc thc pa- 
ticnt keep the dentures in the mouth, it is essential to create 
the appearance that the patient desircs. It is said that the 
demist worries about only the rctention and stability of the 
dentures, but the patient thinks thai a good denture is one 
which looks good. 



Fig. 9-257 Â photograph of thc patient with natural tecth 
can be most helpful durmg the try-in procedurc for checking 
the arrangcment of the antcrior tecth. Evcn though the 
teeth aie not apparent on the pholograph, the appearance 
of thc lower facial region when thc tccth were present can 
be assessed. 



Fig. 9-258 As this patient has rctircd from work, a vigor- 
ous appcarancc should be avoided. So, in order to exprcss 
the appearance of a gcntle old man a softer expression of 
thc eanines has been created by reducing their prominencc 
at the neck, However, if the distoJabial portion of the 
canine can be seen when viewcd from the front the overall 
appcarancc will iook inharmonious, so eare musi be taken 
when adjusliiig the canines. 



Fig, 9-259a, b Thc ineisal edges of the natural anterior 
teeth wear wilh age. Concerning the artificial tecth, the lips 
of the canines arc too pointed, causing an unnatural appear- 
ance. Therefore the ineisal edges of thc denture leeth 
should bc ground to simulate the wear aud tear thal would 
havc occurred at the patienf s age. 
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Fig< 9-260 Slightly rotating the mesial edges in and the 
distal edges out emphasi/.es the presenee of the two eentral 
incisors, creating the appearanee of yomh. 



Fig. 9-261 After thc teeth have bcen rcaligned, any exccss 
wak around the necks of the teeth should be removed. Ai 
thc try~in for the arrangement of the anterior tectli, it is 
essentud to ehcck the level of thc gingiv;d margins, If neees- 
sary, the positions of the upper canines may be rcadjusted 
Jif'ler [he arrangement of thc molar teeth, 



Fig. 9-262a Both tnal don tures should t>e inserted after 
ihe positions of the anterior teeth have been adjusted. The 
antcrior teeth provide adequate lip support, leading to a 
natural appearance. 
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Fig. 9-262b Concerning the vertical positions of the aöfi^ 
ior tecth, the upper and lower teeth should bc evenly visibk 
during speech or whcn smiling. 



Fig, 9-263a The posterior tecth should be arranged 111 Uil' 
center of the posterior dcnture-bearing area on thc cast con- 
taining the externaJ oblique ridge and mylohyoid ridge. 



Fig. 9-263Ò Regarding the size of the posterior teeih, u 
small size should be uscd except in cases with markedly 
wide and favorable ridges. In this case, BioACKZO posi- 
erior teeth M2H (Shofu Co.) are uscd. The use of small 
sizcd teeth is essential to reducc the load on the supporting 
lissues and providc ihe dcsired shapc for the polished sur~ 
facc . The dcntist should not worry about the posterior slope 
of thc lower ridge or should not chminate one premolar 
tooth. Thc artificial tceth are much smallcr than thc nutural 
teeth, so if there is not cnough space for their arrangemeni, 
then thc reasons for this must be invcsttgated bcfore pro- 
cecding. It may be that the anterior teeth have bccn 
arranged too far linguaüy. 



Fig. 9-263c A low cusp inclinaiion should be choscn g§ 
minimize the latcral forces that will disturb the stabiiity of 
ihc dentures. 
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Fig, 9-264a The level of the occlusai plane has been suffi- 
ciently examined using ihe wax rims. However, when 
arranging the posterior teeth, the occlusal planc may be 
Klightly adjusted by referring to thc lateral balance of thc 
hcights of the left and riglit posterior teeth, 
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Fig. 9-264b In order to develop a balanccd occlusion, the 
lowcr posterior teeth should bc arrauged along anteropos- 
terior and lateral compensating curves. using the occlusal 
planc on the upper wax rim as a guide. 



Fig. 9-265a r b The upper posterior teeth should be 
arrangcd so as to approach the position oceupicd by the 
natural tccth by referring to the remnants of the hngual 
gingival margins, the cordlike elevation of mucosa situated 
near the crest of the residual ridge. The remnants move out- 
wards according to the resorption of the residual ridge, so 
tlie postcrior leeth should be arranged so as to sii partiy on 
thcsc remnants, Initially, thc maxillary firsi molar should be 
placed in an approximately correct positton, but slightly 
high. 
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Fig. 9-266 The artieulaior should thcn bc gently closed so 
that the opposing teeth push the maxiJlary firsi molar up to 
the desired lcvcL While the articulator is closed, the maxü- 
laiy first molar should be guidcd with the fingers to inter- 
euspate with thc opposing tceth. If the maxillary first molar 
is considcrably displaced from its origjnal position(cf. 9- 
265b), ibe opposing teeüi should bc removed and thc uppcr 
and lower molar tceth should then bc rcsct in a buccolingual 
position where they are in harmony with each other, 



Fig. 9-267 1 rom thc lingual aspeet, make certain thal tla 
mesiolinguat cusp of the upper first molar is well seated in 
the central fossa of the lower first molar. 



Fig. 9-268a r b Tlic anieulator should be gently moved into 
lateral positions and the inclination of the maxillary first 
molar adjusted so as to ehmmate any major interferences in 
working occlusion and balancing contact Thc occlusal sur- 
faces of the upper posterior leeth face outwards and thosc 
of the lower teeth face inwards, Final balancing of the teeth 
wül bc attained cluring the occlusal correction procedure af- 
ter processing. 
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Fig. 9-269 Follow the same proccdure in placing the max- 
illary fixst molar on thc opposite side. The left and right up- 
per first moJars should be placed symmctrically. 



Fjg, 9-270 After setting the ieft maxillary first molar to in- 
tercuspate with thc opposing teeth. the relationships bc- 
tween thc first mokir and thc opposing teeth in working 
occlusion and balancing contact should bc chccked. If neces- 
sary, thc inclination of the upper maxülary first molar 
should be adjusted. 



Fig. 9-271 Also from the lingual aspeci, the interrelation- 
ship hetwccn the upper first molars and thc lowcr first and 
second molars should bc checked in working occlusion and 
baiancmg contact by moving the articulator laterally. 



Fig. 9-272 Tfee upper second premolar, first premolar and 
sea>nd molar should be set in lurn, using a similar lechni- 
que to that used for the uppcr first molars. 
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Fig. 9-273a, b Thcre may bc the possibility that the re- 
lationship between the upper and lower posterior tccth 
made iu the centric occlusal position has been spoiled while 
adjusting thc inclinations of the teeth in ecccntric occlusion, 
So look from the lingual aspect to ensure thal the upper 
postcrior teeth rcmain in corrcct contact with thc lower 
posterior teeth in the centric occlusal poskiom 




Fig. 9-274a, b An occlusal view of the maxillary wax de- 
nture after the arrangement of the posterior tceth, The 
artifieial posterior teeth have not becn placed on the so-cal- 
Led alveolar crest, but rather. havc becn arrangcd in the 
position occupied by the natural leeth by referring to thc 
rcmnants of thc lingual gingival margins. Âs a result , we can 
see the rounded arch of the artificial teeth without any in- 
ward curves in the premolar regions. 
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Fig, 9-275a, b In this casc, a space has dcvcloped belween 
the ruaxillary canine and premolar after the arrangement of 
the postcrior teeth, so thc long axis of the maxillary canine 
must be inclincd somewhat distally at the neck. If the space 
is najTOwer than 1 mm, it is not necessary to adjust the 
canine. 



Fig, 9-276 By moving the eanine slightly inward while in- 
clining it distally, the width of thc spacc has been reduccd, 
The shiftcd canine must be rechecked for esthetics in thc 
mouth at the try-in appoinlment for cheeking thc arrange- 
ment of thc posierior teeth. 



Fig. 9-277 The incünation of fhe buccal surface of Ihe 
maxülary first premolar is not aligncd with that of thc maxil- 
lary camne and thus eontinuity betwcen the anterior teeth 
and the posterior teeth is brokcn, leading to a poor appear- 
ance. 
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Fig. 9-278 The first prcmolar should be moved buccally ;it 
the ncck so that the inclination of its buccal surface is 
aiigned with that of the canine. The first premolar links the 
anterior teeth and posterior tccth, so the esthetic effect of 
the first premolar must not be forgotten. It is not a problcm 
if the iingual cusp of thc prcmolar does not occlude with the 
lower tooth duc to this adjustment. 



Fig, 9-279a s b Occlusal views of the complctcd tooth 
arrangement. By placing thc artificial teeth in the position 
occupied by thc natural teeth, a large tonguc space has been 
obtained. After a rough waxing, the iry-in procedure for 
checking thc arrangement of the posterior tccth should bc 
performed, At this try-in appoimment, the occlusion can be 
checked roughly, but the occlusal contacts and phonctics can 
not bc chccked adequately because thc wax dentures move 
casily. Tests for denturc retention and stabiliiy are out of 
the question. 



Fig. 9-280 Creating prominences is not nccessary in the 
regions which conespond u> the rools of thc amerioi (ectli 
However, a slight eminence should be formcd all over the 
flange s starting from the necks and eventually blending into 
the denture border. 
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Fig. 9-281 Above the canine tooth, a large erainence 
should be produced for lip support by referring to the 
appearance. 



Fig. 9-282 In the dentate person, the gingival margin ic- 
cedes with aging, The height of the gingival margms of the 
denture depends on agc. and so they should be formed so 
that ai least the ünish lines on the necks of the artificial 
teeth can be seen in a patient who is older than sixty years. 
The gingival margins of the upper lateral incisors should be 
situated lower than the othcr upper anterior teeth. The in- 
terdcntal papilla of the denture should be formed deep and 
low. 



Fig. 9-283 If thc upper anterior teeth have been approp- 
riately set vertically, only a smaü portion of the gingiva is 
visible even whcn smiling. Thcrefore it is not necessary to 
develop root prominences in the regions which correspond 
to the roots. The appearance of the neck regions which are 
visible when smiling is important. 



Fig. 9-284 Root prominences in the postcrior region 
should not be provided because they cause a strangc sensa- 
tion in the patient's mouth, and will lead to the accumula- 
üon of food. The buccal surface from thc necks to the de- 
nture border should be made convex. 
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Fig. 9-285 Thc interdental papilla should bc carved high 
and sharply. 



Fig. 9-286 The gmgival margin of thc first premolar 
should be carvcd so as to avoid a sudden step dovvn from 
thc canine to the premolar. A marked differcncc bctween 
the levels of the margitis of these two teeth will spoil the 
appearance of the dentures. A long premolar tooth should 
be uscd to raisc the level of its gingival margin. 



Fig, 9-287 The lingual surface should be contourcd to 
simulate the normal palate. In order to attain dear 'S 1 
sounds, a reverse curve shouid be reproduced in the rcgion 
of the intisivc papilla. 



Fig. 9-288a, b The posterior palatal alveolar area should 
also be slightly thickened to allow normal tongue contaet 
during speechfFig. b r arrow). However. tf the level of thc 
gingival margins of the artificial teeth has becn carved low- 
er, the adjacent thickened area wül be lowered (Fig, b, dot- 
ted line). This will make spccch awkward and mdistinct. 
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Fig, 9-289 The lingual surface from the nccks of the teeth 
to the penphery in the lower posterior region shoukl be 
cuntoured to produce a concave form. Care should be taken 
not to extend the coneavity under thc lingual surface of thc 
teeth, othcrwise the tonguc will slip iitto the undcrcut and 
dislodge the denturc. 



Fig. 9-290 llie buccal surface should be contoured slightly 
convex or straight. 
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Frg. 9-291 a — e The upper and 
lowcr waxed-up dentures. 
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Fig. 9-292 After the denture has been cured, the denlurc 
and cast should n-c rcmoved from ihe flask as one unit Thc 
cast with the processed denture should be remounied on thc 
articulator using the V-shaped notches. 



Fig. 9-293 Make certain that the cast and mounting stonc 
Flt togethcr aecurately. The casl should then be joincd to 
the mounimg stonc in the framc of the articulator by stick- 
ing a strip of vinyl tape along the junction. 



Fig. 9-294 The ineisal guide pin does not contaet the ineis- 
al guide tabie due to changes in occlusion that have occur- 
red during processing. These occlusal errors should be eli- 
mmated by appropriately grinding thc occlusal surfaces of 
the denturc tccth. Furthermore, the occlusal surfaees should 
bc ground into hannony with the jaw niovements, ln this 
case , the sclcctive grinding to obtain a balanced occlusjon is 
performed to ensurc that any interfercnces are not buiJt into 
the ocdusion. 



Fig. 9-295 Place aruculating paper betwcen thc teeth, and 
gently tap thc teeth together. 
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Fig. 9-297 Premature contacts should be correeted wiih 
small stoncs. Grinding should be dnnc in thc fossac and not 
un thc cusp tips, except in cases where the cusps are high m 
boih thc ceniric ücclusal position and cccentric positions. 
This marking and grinding procedure shuuld be repeated 
until all the reeih have cvcn contact in the centric oeclusal 
position. 





Fig. 9-298a P b Thc adjustment in ihe ccntric ocelusal posi- 
üon should bc stopped when widespread contacts arv pro* 
duced. 
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Fig. 9-299 Articulating paper should be placed ovcr ihe 
teeth on both sidcs, and the articulator should be moved 
into one of the lateral positions, The contacts will be 
marked on both sides for the same lateral movement. Artt- 
culating paper of a different color should be used to disiing- 
uish the contacts marked in eccentric positions from those 
marked in the eentrie occlusal position. 



Fig. 9-3Q0a, b Blue articulating paper has been used to lo- 
cate the deflective occiusal contacts in right lateral occlu- 
sion. Examine the resultirtg pattern on the working and 
balancing sides. 



Fig. 9-301 a 5 b Eliminate deüective contaets by grindmg 
thc lingual inclines of the upper buccal cusps and the buccal 
inclines of the lower lingual cusps on the working side. This 
is the so-called BULL rule. The lingual cusps of thc uppcr 
teeth and the bueeal cusps of thc lowcr teeth should not be 
ground, or thc occlusal vertieal dimension will be decieased. 
On the balancing side, mainly thc lingual inclines of ihe 
lower buccal cusps should be ground for the adjustment. 



Fig. 9-302a p b The marking and grindiug procedure should 
be repeated for the right lateral movement until the mark- 
ings madc by the movcments mdicate uniform contacts on 
the working and balancing sides. 
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Fig. 9-303 When the selcctivc grinding in lateral occlusion 
has almost bccn completed, the ineisal guide pin usually 
stays in contact with the incisal guide tablc during lateral ex- 
cursions 



Fig. 9-304a, b The same procedure should be perfbrmed 
in lcft laicral and protrusivc movcmcnts, Àftcr completing 
tlic selecrive grindiug, markings made by movemenis in all 
directions should show uniform contacts. The red articulnt- 
ing papcr marks show contacts made in the centric occlusal 
position and the blue marks show contacts made dunng 
lateral and protrusive movemenls. 



Fig. 9-305 Minute irrcgularities should be smooihed by 
carborundum paste in gliding movemcnts of the artieulator. 
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Flg. 9-306 The fossae and fissures may have been rc- 
moved ro a cenain exicnt by the grinding procedure and 
thus the area of contact bctwceti the occlusal sui faccs un- 
nccessariiy iucreascd, leading to poor masticatory effieiency^ 
Therefore the fissures should be deepened with a small 
stone to ensure thc food exits during function properly. 



Fig. 9-307 Roughcnetl surfaccs should be smoothcd with a 
silicon polishing point. 
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Fig. 9-308a^k Dentnres having a 
well-balanced fomi function suffi- 
ciently weli. 
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Fig. 9-309 Prior to inserting the completed dentures, the 
fitting surfaccs should be carefully Lnspected by palpation 
and any sharp projections should bc ground away. The pain 
patients expericncc just after inserlmg new dentures may 
lead them lo lose eonfidence in the dentures, This wiil make 
acceptance of thc new dcntures difficult. 



Fig. 9-310 At fixst, insen the maxillary dcnturc into the 
mouth and make certain \hM (he lenglh ol (Ik- dcmurc bor- 
der is properly extended, The frenum may havc bccn dis~ 
phieed while making the impression. so the frenal area 
should be carefully checked. 
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Fig, 9-311 In this case, the labial frenum is slightly dis- 
placed by the notched border of the denture, so ihe notch 
should bc slightly decpencd and widencd vertically with a 
Jarge fissure bur. AIso bevel the inner margin of the notch 
according lo the form of the frenum, 



Fig. 9-312 The denture border of the mandibular denture 
should be checked in the mouth, and if necessary* it should 
b£ adjusted. In the mcntalis muscle area and retromolar pad 
area T the impression tends to bc overextcnded, so the ex- 
amination should be carefully performed. 
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Fig. 9-31 3a, b Pressure indicating paste is used to clctect 
areas on thc dcnture base which cxert exccssive pressure on 
thc residual ridge. A thin laycr of paste should be paimed 
on the fitting surface of the denture so that thc brush marks 
are visible. 



Fig. 9-314 The denture should be carefuHy placed on the 
residual ridge and heavy pressure should be applied on thc 
occlusal surface of the tecth with the fingers, The location 
of pressure spots in the denture basc thai displace suft tissnc 
can then be determined. By eliminating thc pressure spots 
appropriatcly, the dentures will not trouble the patiem when 
an occlusal forcc is applied. ln eascs whcre linle pressurc 
was applicd when the impression was made, this procedure 
is particularly important. 



Fig. 9-315 An area where ihe paste is very thin or eom- 
plctely displaced indicat.es pressurc spots. 
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Fig. 9-316 This lower denture displays a poiiu of pressuic 
on the myluhyoid ridge. This prcssurc spot should be re- 
lieved with a taur. 



Fig. 9-317 This recorcling and trimming should bc repc- 
ated until thc suiface ot thc deniure luisc docs not show 
through the pastc and the pastc laycr is reasonably even, 
The rcsilicncc of thc soft tissue varies depcnding on tht 
area, so a completely even laycr of the paste can not ex- 
pected 



Fig. 9-318 Follow the same procedurc for detccting and 
relieving pressurc spots from the maxillary denture base, 
The paste layer may be displaced due to brushing again$ 
the residual ridge on insenion and rcmoval of thc denture, 
so it should be carefully determmed as to whether the arcas 
with the displaced paste are pressurc arcas or the result ot 
accidental contact dunug insertion and removal. 



Fig. 9-319 Pressure indicating paste should be wipcd off 
with cotton using firm, uni-dLrectional strokes, not in a back 
and forth motion. Even if small projections disappear on the 
fitting surface of dcmurc base t they can be easily lound be- 
cause cotton fibers will bc caught on thc spikes. 
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Fig. 9-320 A fairly cvcn paste record. No more adjust- 
ments are necessary> 



Fsg. 9-321 a, b Areas roughened during the adjusimcnt of 
thc basai surfacc should be smoothed with a sandpaper cone 
and polishcd with a silicone poinl for thc rcsin base. 



Fig. 9-322 Aftcr adjusting thc hasal surface, refinement of 
thc occlusion should bc carried out at the ehairside, Prior to 
occlusal adjustment, cotton rolls should be placed on both 
sidcs between thc upper and lower posterior teeth. Thc pa- 
tient should be instructed lo bite them for about ten mi- 
nutes. In this manner thc underlying üssue will bccome 
accustomcd to the fit of the new dcntures. When biting the 
cotton rolls, if the patient complains of some irritatiou of 
the tissues. the sorencss could not havc resulted from errors 
Ln occlusion beeuusc the patieni is noi allowcd to dose on 
the teeth. Therefore adjustment of thc fitting surface shouJd 
bc pcrformed again. 
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Fig. 9-323 ln denture fabrication, small unavoidable errors 
occur during each procedure, and the accumulaiion of these 
enors leads to problcms with ihe occlusion whcn new de- 
ntures are first inscned. Therefore occlusal acljusiment is al- 
ways neccssary when inscrting ncw denlures, As a firsi step. 
ocelus;il eontacts bctwcen the dentures in thc ccntric occlus- 
al positiou should be checkcd using thin articulating paper 



Fig. 9-324 The heavy coutacts in the centric occlusal posi- 
tion should be corrcctcd by grinding ihe Iosslic and mclmes 
of the cusps. 




Fig. 9-325a P b These procedures should be rcpcatcd iiiitil 
the posterior teeth have almost even ocelusal contacts in thc 
ccntric occlusal posiiuin. 
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Fig. 9-326 If iiiterferences arc found when thc jaw is 
moved lo the left and right, or protmdcd, they should bo 
eliminated in the same manncr as was used during thc selec- 
tive grinding on thc articulator. 



Fig. 9-327a, b An even layer of carborundum pastc should 
bc placed on thc occlusal surfacc of the lowcr posterior 
teeth. Thc patient sJmiiKE be asked to sU >wly iudvc tbo \$m 
to the lefi and right, and anteroposteriorly. By grinding with 
carborundum paste in thc mouth, the faceis of ihe uppcr 
and lower teeih, which are in harmony with thc patienfs 
immdibular movements, can be established. Simultaneously 
the cuspal incJincs may be reduccd and somc occJusal free- 
dom ean be produced« In elderiy patieiits, rhe imiiidibulm 
joints arc loose and thc muscles ut mastication function 
poorly. Thereforc cvcn though thc correet centrie occlusal 
position hns been obtained, the position is unstabte, so pro- 
viding some ocdusaJ freedom is essential. 
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Appendix 

Application of soft denture 
lining materials 



Application of soft denture 
lining materials 



Occasionally, even though the denture borders are approp- 
riately extended, thc arrangement of ihe artificial teeth and 
the occlusion are satisfactory, and also the stability and reten- 
tion of the denture are good, pain occurs under the denture 
during mastication, which is difficuit to relieve. 

In the case of an extremeiy resorbed residual ridge, the 
overlying mucosa decreases in thickness according to the re- 
sorpiion. As the shock-absorbing effect of the mucosa is dimi- 
nished and masticatory impact forccs arc directly transrnitted 
to the undcrlying tissues, the burden on the residual ridge is 
increased. In addition, lesions may be created and generalized 
irritation or soreness is seen on the basal seat because the thin 
mucosa is pinched between the hard denture base and the 
nonresilient bony support during mastication. In such a case 
with thin mucosa, advanced measures are necessary. In other 
words, it is ncccssary to line the inncr surface of the dcnture 
base with a soft material similar to the mucosa in order to 
compensate for the lost thickness and viscoeiasticity of the 
mucosa. The pain is reiieved by rcducing the impact force 
during mastication and dispersing the masticatory force widely 
over the alveolar ridge to give a cushioning effect. The mate- 
rial used for this lining is called a 41 soft lining material 1 '(Fig.A- 

I: 

1. Soft lining materials 



The current soft lining materials are grouped into acrylic, 
silicone and fluorinated resins and reccntly an olefinic mate- 
rial has bcen developed. 

1) Acrylic soft lining materials 

Thcsc are plasticized self-curing or heat-curing acrylic rc- 
sins. By adding a plasticizer, the resins can be rendcrcd elas- 
tomeric- Strong adhesion of these liners to the acrylic resin 
denture base can be expected because of their composition. 
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Fig. A-1 The lost thjckncss and viscoelasticity of ihe 
mucosa is compcnsated for hy usjng a sofi lining 
matcriaL 
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Ilowcver, the added plasticizer will gradually diffusc onto the 
surface of fhe resin and will be leached out by the saliva, re- 
sulting in a lincr that will gradually hardcn* 11 ', Also, there is a 
problem of bacterial contanünation which may be duc to the 
roughness of the surface or water absorption of the matcr- 
ial 42) . For example: 

Coe-soft(Coe), Soften(Kamemizu) Direct method 

Super-soft(Coe)" ■ 1 -Indirect method 

2) Silicone soft linrng materials 

These possess the characteristics of an elastomer by mixing 
the silicone base and catalyst as with silicone rubber imprcss- 
ion materials. The materials are chemicaliy stable and thus thc 
elasticity can be maintained, but as they do not dircctly 
adhcre to acrylic resin, an adhesive is necessary. Thc hond 
strength of current adhesives has been improved, but is not 
yet sufficienL Therefore the bond must be strengthcned by 
changing the Uning form(See P. 244). After the surface of thc 
lining matcrial is trimmed for adjustments, the surface cannot 
be polished properly, so the roughened surface wiil be con- 
taminated with food debris. In addition, as the sihcone rubber 
is porous, food debris which stagnates inside the pores en- 
hanccs the growth of fungi such as Candida albicans, leading 
to the formation of fungai colonies 113 ^ For exampJe: 

MoLlosilfDETAX), Evatouch(Neo) Direct method 

Moloplast-B(DETAX) ■ — - Jndirect method 

3) Fluorinated soft lining material 

This possesses excellent viscoelastic properiies. It adheres 
well to the denture base resin because the fluorinatcd copo- 
lymer strongly bonds physically to acrylic resin 441 . The lining 
technique is easy, but if quick curing denture base resius are 
used, roughness or voids will occur on the surface of the lin- 
ing matcrial after polymerization. Contamination due to fun- 
gal colonies of Candida albicans etc. is minimal, but as plaquc 
is observed on the liner after long term usage, the denturc 
should someiimes be cleaned by denture cleansers for hygiene 
maintenance. 

Kurepeet Dough(Kureha) Indirect method 

4) Olefinic soft lining material 

This possesses good elastic properties and chemical stability. 
However, special apparatus for lining is neccssary and the lh> 
ing procedure is complicated. Às with silicone materials, an 
adhcsivc is necessary. Initially, thc bond strcngth of the adhe- 
sive used for Ehis method was not strong, but as the bonding 
method has improved, the bond strength has increased, 
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1 , Soft hning materials 



Water absorption is minirmil, but as the liner tends to become 
discolored by food, a coating agent is indispensable to prevent 
such discoloratton 4 ^. 
Molteno(Moken) Indirect method 

These materials can be divided according to lining method; 
direct or indirect. Some materials can be used in both 
methods. In the direct method, an impression is made with a 
lining material applied to the tissue surface of the denture and 
then it is allowed to cure m the mouth, The procedure is 
somewhat sitnple and as it is done directly in the tnouth, there 
is less likelihood of making errors, However, it tends to be 
contaminated by sahva etc. and as it is difficult to control the 
lining form, the required lining thickness cannot easily be 
obtained. Also, an overall even thickness of the lining is im- 
possible to obtain. In addition, in sonic materials, the irritat- 
ing monomers and the heat of polymerization may produce a 
disagreeablc sensation on the mucosa. The physical properties 
of these materials obtained by the direct method are worsc 




Soft lining materials arc usually tcrmcd a resiJient 
Üner, However, they should not have resihency in the 
strict sense of the word. If the liner were truly resi- 
lienK the denture might tend to bounce away from the 
residual ridge with each application and release of 
masticatory force. In ordcr that the soft liner functions 
as a shock absorber to ease masticaiory loads, it is 
essential that thc liner has thc same viscoelasticity as 
the mucosafFig, 1). A slow recovery following de- 
formation due to occlusal loading is morc desirable 
than recovery that is instantaneously clastic 4Lt46 \ 

From this point of view t thc silicone and olefinic lin- 
crs possess a rubber-likc elasticity and the acrylic and 
fluorinatcd liners posscss viscoelastic propcrties 47> (Fig. 
2). The current soft liners are mainly resilient, and 
even the viscoelastic types do not cxhibit propcr vis- 
coelastic properties. The acrylic soft liners have a 
cushioning effect just after lining, but they tend to gra- 
dually harden. Fluorinatecl rcsin can not be considercd 
Xo have thc same viscoclasticity as the raucosa. 
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than those of the indirect method. Therefore, the direct 
method should be performcd only for temporary use or for a 
patient whose ahility to visit the clinic is lirnited* 

On the other hand, in the indirect method, the lining procv- 
dure is performed in the laboratory after impression making. 
One step h added, but the chairside time is decreased, In 
âddition, each step can be checked, so the form and thickness 
of the lining material can be controhcd. 

Tissue conditioners 



Tissue conditioners such as Hydro-Cast{Kay-See Dental), 
Visco-gel(AmaLgamated Dental), Fitt(Kerr), Soft Liner(GC) 
and Comfort(Coe) that are used for cunditioning the ahuscd 
mucosa are also generally tcrmed resilient liners. The com- 
pusition of the powdercd polymer is a poly(ethyl methacryl- 
ate), or one of its co-polymers and the liquid momnniT is ;m 
aromatic ester in an alcohol solvent. By mixing them together 
a plastic gel is formed 41) . 

As the tissue conditioners can maintain thcir plastieity for 
just a short time, chc mucosa distorted by an ill-fitting denture 
will recover after thc denture is rclined with them. They are 
also viscoelastic, so they can relieve pain during occlusion he- 
cause of their cushioning effect. However, as they are soft 
materials of an unstable polymcr, they absorb water and swell 
in the mouth, the cffcctive compositions such as alcohol are 
tcached out and thus the viscoelasticity witl be lost in a short 
time. Therefore, if they are used for a long time, thcy m;iy 
become hard and contaminated, which will further irritate tfae 
mucosa. Tissue conditioners are matcrials which are used tem- 
porarily for conditioning the mucosa and their purpose is 
qutte different from that of soft liners and these two materiab 
should be distinguished. 



Whcn using soft lincrs, it is important to examine each aise 
as to whether or not a soft lincr is really needed. Even though 
impression making or jaw registration is somewhat inadequ- 
ate ? if the errors are within thc limits where they can be conv 
pensated for by the cushioning effect of the hner, the errors 
may become neghgible. Soft liners should be effectively used 
only aftcr mastering thc techniques of imprcssion making, jaw 
registration, etc, It would not be the right course to compen- 
sate for these errors just by using these materials. Strcsses due 
to errors may lead to other problems. 

The indications are as follows: 
1) A case in which pain occurs during mastication because of 
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the thin overlying mucosa which has been caused by sevcre 
resorption of the alveolar bone. 

2) A case in which pain occurs during masücation because of 
irregularly resorbed or sharpened alveolar bone. 

3) A case with severe undercuts of the alveolar bone. 

4) A case with a residual ridge which is unable to support the 
occlusal force adequately. 

5) Obturators for maxillofacial prostheses. 

It has also been reported that with the use of soft liners, as 
the occlusal force is evenly dispersed aJl over the residual 
ridgc, it provides stimulation to the ridge leading io the repro- 
duction of bone tissue 48 *. The soft lining materials have also 
been reported to improve the retention and stability of the de- 
nture, and comfort of the patiem 4 ln particular, there is no 
contraindication, but for a case where ehe overlying mucosa is 
quite thick and possesses the cushioning effect, the soft liner 
should not be used because it is beyond the indications for 
their use. 

— How to evaluate a case requiring a soft iiner — 

When pain occurs during mastication with the existing de- 
ntures, one should firstly examine their form and fit ? or the 
occlusion which rnay frequently be the cause of the pain. If 
errors are found, they should be corrected firsL OnJy when the 
pain can not be relieved with these corrections, should one de- 
cide to use a soft liner. Thosc dentists who arc not familiar 
with soft hners should firstly reline the denture base with a 
tissue conditioner and use it as a temporary soft liner for 1-2 
months* From the rcsult of using a tissue eonditioner, it can 
almost be determined if the problem can be solved with a soft 
liner or not. If one determines the thickness or lining area ol 
the tissue conditioner by the amount of removed resin from 
the inner surface of the denture base, it can become a good 
guide for the thickness and lining area of the soft liner. If a 
coating agent for tissue conditioners(Kregard, Kureha) is ap- 
plied to the surface of the tissue conditioner, the durability of 
the conditioner will bc greatly improvcd, leading to a denture 
that could be used for 1-2 months without changing thc tissue 
conditioncr 5u,MJ (Fig. A-2, 3). Kregard was developed by the 
author's research group. 

Kregard 

This is an ethyl acetate solution containing a fluorinated 
soft resin. It is applied to the surface of the tissue conditioner 
ieaving the surface coated by a thin film of the fluorinated re- 
sin after the solvent has evaporated . Due to the charac- 
teristics of the fluorinated copolymer, the cffectivc compo- 




Fig. A-2 Thc longcvity of a tissue condilioner will be 
grcatly cxiendcd by eovering the surface with the fluorin- 
atcd coating agent(Kregard). 




Fig. A-3 Clincal view atter 2 weeks use.The surfacc 
trcated with the fluorinaied coating(left) has a shmy 
iind smoolh appearance, bul the untreatcd half(right) 
has bccomc irregular and roughened. 
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Table 1 Water sorption of tissuc conditioners trc- 
ated with the fluorinated eoating agent(after inuner- 
sion in 37 'C water for 2i days). 



('oaling laycrs 
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E 
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A Hydro-cast. 
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unit : mg / cm 2 



Table 2 Abrasion resistancc of tissuc conditioners 
Lreatcd with thc fluorinaied coating agcnt(load 
]66g/etrr, stroke width 100 mm). 



Tlssuc conditioncr (A) Ti%m conditionur (B) 
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19 
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22 


26 



unit : gross values(%) 



nents of the tissue conditioner wül not be leachcd out artd 
also excellent water resistance will be provided, thus the vis- 
coelasticity of the conditioner will last longer. In addition, by 
coating tlie surface of the conditioner, it will beeome 
smoother and its abrasion resistance will also be improved. 
Therefore, it becomes possible to clean the surface of the lin- 
er adequately and thus contamination will be greatly re- 
duced(Table 1,2). 



3. GMnical case 



A case of severe alveolar ridge resorption with thin cover- 
ing mucosa in which the former acrylic resin dentures eould 
not provide adequate mastieation, but with the use of a sofl 
liner, improved this condition, is shown here. 

The paticnt was a sixty-ycar-old female who visiced our hos- 
pitaJ. Her presenting complaint was that she could hardly 
chew because of severe pain all over the mandibular residual 
ridge during mastication, 

The maxillary ridge was fair, but the mandibular ridge was 
so severcly resorbed that it appeared concave and its cover- 
ing mucosa was also thin and lacking in elasticity. Some 
traumatic ulcers were seen on the ridge(Fig. A-4a — d). The 
former complete dentures, which were madc six months pre- 
viously, were satisfactory in terms of the contour, fit and 
occlusion of the denture. However, when she was askcd to 
occludc. shc coniplained of pain all ovcr thc mandibtilar rc- 
sidual ridge. 

Having assessed these conditions, the author tried to line 
the new lower denture with a soft lining material in order to 
compensate for the lost thickness of the mucosa and reduce 
the impact occurring during mastication. 

Lining was performed by the indirect method as the thick- 
ncss of material and linmg form can be controlled. A dough 
type fluorinated soft lining material developed by the author's 
research group(Kurepeet Dough, Kureba) was used. The 
material is chemically stable, adheres well io the acrylic resin 
dcnture base and can also be easily manipulated(Fig. A-5a f 

As a result, the pain during mastication diminished, no 
ulcers were seen on the mucosa and satisfactory progress was 
obtained, After six months, the surface of the lining material 
exhibited no contamination, deterioration or abrasion. 

Incidentally, as the period of denture wearing becomes pro- 
longed associated with an increase in life span as mentioned 
previously, the number of cases of severe bone resorption has 
increased, espccially those showing a greatly hollowedout 
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Fig. A-4a^d a. c: The resorplion of the alveolar 
ridge is severe. It is grcatly hollowed oul and the 
covenng mucosa is thin and lacking in elasticity. b: À 
panoramic radiograph also shows the extremely se- 
vere bone resorption. d: An ultrasonogram of a cross 
section of the ridge in thc molar region by a 2ÜMI Iz 
B-modc ultrasonic diagnostic equipment. The inan- 
ditrular canal is dehiscent and thc mandibular nerve is 
exposed, 
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mandibular ridge, which is probably due to wearing ill-fitting 
dcntures for a long time. The ridge has probably been hol- 
lowed out by rolling and pitching of the denture in a similar 
way as a rock is eroded away by ocean waves. Twenty or thir- 
ty years ago when the denture wearing period was not so 
long, thcsc paücrns ol resorption werc not seen. arul thc ridgc 
was still flat even when the resorption was severe. 

U our lives are progressively prolonged, a steady increase of 
these kinds of severe resorption can easily be expected, 
Thcrefore, the most important point in designing the demure 
may be how to prevent the resorption of the alveolar ridge in- 
cluding the atrophy of the covering mucosa accompanying the 
resorption. 



4. Kurepeet Dough 




Fig. A-6 Fluorinatetl soft liner "Kurepeet Dougrf' , 
As lt is a dough type lining material with plastic 
properües and polynicrizing action, it can flow during 
packing and aftcr curing, beoming a liner possessing 
viscoelastic properties. 



This is a dough type soft materiaL The previous fluorinated 
soft liner(Kurepeet, Kureha, fluorinated copolymer eomposed 
of 50% vinylidene fluoride, 30% chlorotrifluoroethylene and 
20% tetraflouroethylene by weight) hardly absorbed water 
and adhered well to the denture base acryiie resin(Fig. A-6). 
However, some problems still remained regarding its handling 
properties and softness. In order to solve these problems, 
Kurepcet Dough has been developed, In othei woids, :is the 
new material is provided with plastic properties by mixing 
with ihe previous fluoropolymer, a low molecular wcight 
fluorine-containing oligomer, ils handling properties are im- 
proved and it becomes softer. In addition, in order to improve 
the strength after lining, the polymerization is induced by in- 
troducing a methacrylic radical into the oligomer, 

As mentioned above, this dough type lining material posses- 
ses plastic properties and polymerizing action, exhibiling good 
flow during packing and good viscoelasticity after curing due 
to cross-linking between the molecules. 

1) Lining procedure 

(1) Invest the waxed denture in a denture flask. After the 
plaster has set, the wax is eliminated and a separating 
medium is painted on all surfaccs of thc stone and plaster 
(Fig. A-7-9). 

(2) Adapt wax for a spacer on the tissue surface of the cast in 
the lower half of the flask. Usually, one layer of baseplate 
wax (1.4 mm in thickness) is used. Depending on the con- 
ditions of the underlying mucosa, wax is partjally adapted, 
e.g. on the sharpened alveolar bone or undercut area (Fig. 
A-11a, t>). 

(3) Place a polyethylene füm over the spacer. Adapt the resin 
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dough into the upper half of the flask tta» thc nask 
Wm >n position and close thcm slowly m a press(F,g. A- 

(4) Trimfcc excess resin. Repeat trial packing until no more 
flash is tormed(Fig. A-14). 

(5) Assemble the flask with a poiyethyiene ftlm between he 
two halves. Place the flask in a press and bcnch cure thc 
dcnture for 10-15 minutes to aüow the resin dough to 
harden. Ö the lining material is packed while the dcnture 
base rcsin is still soft, the resin dough will be dtsplaced 
and thus it will be impossible to line the liner evenly(F,g. 

(6 ) Open the flask and rcmove the spacer. Adapt thc lining 
{ ) nlLnal dough onto the surface of the hardened denture 

base resin in the upper half of thc flatffe A-16 17). 

(7) Place a polyethyiene film on the cast and 0^4» 
halvcs in position and close them in a prcss. Repeat tnal 
packing as mcntioned above(Fig. A-18. 19). 

(8) After no morc flash is formed, remove the po.yethy lene 
füm close the flask with metal-to-metal contact and placc 
it in a press(Fig. A-20). Then cure the denture as usua! 
(Fig. A-21,22). 



A 



Fig. A-7 After waxing, invest thc denture in tite 
flask according to thc usual method. 




Fig. A-8 After the plaster has sct, remove thc wax 
and apply a separating medium. 




Ftg A-9 The usual alginate separating medium is 
uscd for separating Kutepeel Dough from thc stonc 
and plaster. 



Fig A-10 Examine thc condition of thc covcrmg 
mucosa caretully and control the cushioning cffect of 
thc material by varying the thickncss of thc spaccr. 
UsuaUy, one layer of baseplatc wax (1.4 mm in ttuck- 
ncss) is used. 
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Fig. A-11a n b As Kurcpcci Dough adheres well to Fig. A-12 Adapt the resin dough in the upper halt 

the deniure base resin, the lining ean bc cxtcnded to af thc flask as usuaL Use denture base resins which 

the denture border. Cut thc wax spacer at the levcl are compatiblc with Kurepeet Dough(Table 3). 
of the Jand. 




Fig. A-13 Put a polyethylene film over thc spaccr Fig. A-14 Repeat trial paeking until no more Dash 
and cover it with the upper half of the flask packed is formed, 
with the resin dough. Ciose the flask in a press. 




Fig. A-15 Assemblc the flask with a polycthylene Fig. A-16 Open the flask and remove the spacer 

filrn, place it in a press and bcnch cure it for 10— 15 wax. 

tninutes, 



Z42 



4. Kurepcel Dough 



Fig. A-17 Adapt thc lining matcrial onio the den- 
ture base resin carefully so that voids or bubbles will 
be minimized at thc junction of Kurcpeet Dough and 
the denturc base resin. As Kurepeet Dough is some- 
what sticky, it is better to apply the supplied separat- 
ing mcdium Jightly on thc fingers. 




Ftg. A-18 Pul a polyethylene film on the cast, 
asscmble thc flask and close il in a press. Repeat trial 
paeking of the lining material using thc same techni- 
que used for the denture base resin. 




Fig. A-19 The room created by the spaccr is filled 
with Kurepeet Dough. Remove the polyethylene ftliu 
and check thc amount of lining material. 



Fig. A-20 Trim the excess material with a knife. 
Without the polyethylenc film, close the tlask until 
metal-to-mctal eontact is achieved and cure the de- 
nturc as usuaL 




Fig. A-21 Aftcr curing, thc denture hned with a soft Fig. A-22 Trim the juncüon ol the two materials 
lining material can bc easily removed. Remove thc smoothly with a carbidc bur etc,. 
flash with scissors, 
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Fig. 23a, b The iining fornis of soft lining matenals. 
If ihc borid strcngth of the niateriai to the base resin 
is low, its margin musi be confined within the de* 
nture bordcr(a), but a material with a high bond 
strength can be extended to thc dcnturc border(b). 



Table 3 Dcnture base resins eompaüble with 
Kurepeet Dough, 



trade nanus 
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M.iiuiEJiCturcrft 


Acron 


GC 


Now Duburon, 
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Acrclt 
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Lucitone 199 


C'aulk 


a - Resin 


N'i^in 


Mclitnknt 


Baycr 


Bio Resin 


Shufu 


Hirco 


Coe 



2) Thickness and form 

The spacer will be converted to the lining materiaL There- 
fore, in order to provide an appropriate cushioning effect to 
the lining materiaL one has to control the effect by varying 
the thickness of the spacer after examining the extent of 
alvcolar bone resorption and the condition of the covering 
mucosa carefully. Usually, it is sufficient to adapt one layer of 
baseplate wax( 1.4 mm in thickness) all over the ridge of the 
cast, but tf there are sharp alveolar bones or bony prominen- 
ces, these portions should be covered more thickly. If the soft 
liner is too thin, it can not exhibit the cushioning effcct ade- 
quately, but if it is too thick, the rest of the denture base re- 
sin will be too thin and fracture of the denture is likely to 
occur. 

Regarding the lining form, with the soft liners such as the 
silicone lining material, which exhjbit a low borul strength, 
separation can be prevented by confining the margin of the 
lining material within the denture border 52,53) . However, as 
Kurepeet Dough adheres well to the denture base resin, it can 
be extended to the peripliery(Fig. A-23). Às shown in Fig. A- 
23a, if the denture border is not lined by the soft lining mate- 
ria! T the occlusal load will concentrate on the mucosa beneath 
the denture border during mastication, causing pain along the 
periphery. 

3) Reasons for surface roughness and measures for pre- 
vention 

Sometimes roughness or bubbles are seen on the surface of 
the lining material after curing. This could be mainly due to 
the difference of polymerization velocity between the 
Kurepeet Dough and the denture base resins, Namely, if a de- 
nture base resin that polymerizes more quickly than Kurepeet 
Dough ts used, as the intemal pressure of the resin dough 
rtses due to its expansion when it approaches the curing peak 
earlier, it wilt push the Kurepeet Dough out because its 
polymerization has not yet completcd and it is sti 11 in a condi- 
tion where U can easily flow. When Kurepeet Dough later 
reaches its peak, this displaced portion will not return and will 
undergo polymerization causing roughness on the lining sur- 
facc. A similar phenomenon can be seen in the casting proce- 
dure of crown and bridge work. Shrinkage porosity also 
occurs in the area where the casting solidifies last during casi- 
ing. In order to avoid the displacement of the Kurepeet 
Dough during polymerization, denture base resins which have 
a slower polymerizatton velocity than that of Kurepeet Dough 
should be used, or the surroundings of the denture periphery 
should be adequately sealed in the flask. 
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Concerning thc fornier, from the results of an experiment 
of compatibility between the fluorinated soft materia! and de- 
nture base resins, tt has been demonstrated that heat cured 
denture base resins with a siowcr polymerization velocity than 
that of Kurepeet Dough shown in Table 3 are compatible and 
can lead to a smooth lining surface 54) . 

However, evcn if these appropriate denture base rcsins are 
used, roughness may occasionally occur on the lining surface. 
This may be duc to trivial errors of the curing procedure or 
curing lime etc>, so in order to always obtain a smooth lining 
surface an effective measure would be to additionally provide 
a seal around the denture. 

Concerning this sealing method, it has been proven that 
making a valve filled with the denture base resin dough 
around the denture during packing is the most effective means 




Fig. A-24 BeveJ the margins of the niold in thc up- 
per half of thc flask. 





Fig. A-25a r b Bevel the projected margins of the mold{a), and makc grooves on the smooth margins of the 
mold at the antcrior lingual and posterior regions of the mandiblc(b). 




Fig. A-26 Paint the separating medium aftcr bevell- Fig, A-27 After trial packing, climinate the excess 
ing and grooving. resin omside the bcvcls and grooves. 
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Appendix Application of soft denture lining matcrials 



Kurcpcct Dough 




Fig. A-28 The resin dough filling the bevels and 
grooves will servc as a valve to block thc flow of 
Kurepcct Dough during curing. 




Fig, A-29 The valves rcmain on the denture after 
curing. Rcmove these valves beforc polishing. 



lo block the flow of Kurepeet Dough 55) (Fig, A-24— 29). 

By the way, in the case where the roughness on the lining 
surface after curing ls so great thac it cannot be eliminated by 
polishing, the following measures which may be eonsidered 
temporary can be used to obtain a smooth surface. After one 
layer of the rough surface is removed and smoothed, a small 
amount of Kurepeet Dough should be added to the surface 
and cured again. 

4) Polishing procedure 

Even though the polymerization has been performed 
appropriately and thc surfacc of thc lining material ts 
apparently smooth, if the denture is not properly cleaned, the 
surface will become contaminated in a short period. 

Soft liners will crack due to fatigue of the material during 
prolonged use and will casily hccomc contaminated. But if 
contaniination occurs quickly, the reason for this may be 
mainly due to the roughncss of the surface of the lining mate- 
rial. Ttm roughness is thought to be minute irregularities on 
the surface of the lining material which was affected by the 
porous surface of the east during polymerization. 

Thercioic T in oitlcr to minimize contamination, k is essen- 
tial to polish the lining surface after polymerization, in a simi- 
lar manner to the resin denture base + However, as is generally 
known, it is not easy to polish an elastic material, so a simple 
polishing method is useful to know. In this method, prior to 
polishing the lining material after polymerization, the soft lin- 
ing material is hardened by placing the relined denture in the 




Fig. A-30 Prior to polishing the surfacc of Ehu lin- 
ing, the denture is kept in thc frcezer for 15 minmes 
to harden thc Kurcpcet Dough. 




Fig. A-31 Pojisb the surfaec using a hard brush and 
clcanscr lightly with a slowly rotating lathe. tfl order 
to maintain thc iKirdncss of Kurepeet Dough dunng 
polishing, occasionally immerse Thc denture in the 
iced water. 
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4* Kurepeei Dough 




freezer. This makes it possible to perforrn the same polishing 
procedure as is done for the base resin 55 * 56) (Fig. A-30~33). 

When adjusting the lining surface after inserting the de- 
nture ? pressure points should be eliminatcd using a carbide 
bur, and the poHshing of the roughencd surface after adjust- 
rnent should then be done using a sihcone point for the resin 
base(Fig. A-34, 35). If the area of climination due to adjust- 
ment ts too widc, it would be better to polish the surfacc with 
a lathc-mounted brush wheel and flour of pumice after freez- 
ing again, 




Fig. A-32 Burnishing is done with a soft brush and 
zinc oxide powder. 




Fig. A-33a, b The smoothly polishcd surface of thc Jining. The junction is also smooihly polished. 
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Appendix Appüeation ü! soft denturc lining materials 




a b 

Fig. A-36a, b a: As Kurepeet Dough cioes not adhere direetly to old denture base resin, a layer of resin dough 
must be placed between them. b: Eliminate the fitting surfaee of the denture basc adequaidy fo ohtam a spacc 
for both materials. 



5) Relining the denture 

The dcnture should be invested in the flask as usual aftcr 
the functional imprcssion has been completed. After the plas- 
ter has set, thc impression matcrial should be removed and 
then the fitting surface of the denture eliminated. At this 
time, the space required for Kurepect Dough and a layer of 
resin dough ought to be 2-3 mm. Then according to the lining 
proccdure for a new denture, resin and then the Kurepeet 
Dough should be adapted, and eured, As Kurepeet Dough 
does not adhere directly to the old denture base resin, new re- 
sin dough must be placed between them(Fig. A-36). 

6) Partial lining 

Add the necessary amount of wax for the spacer only on 
the part which requires relining with the soft liner. After trial 
packing for the denturc base resin, remove the spacer and 
adapt Kurepeet Dough in that part. The procedure is siniilar 
to that for the fabrication of a new denture(Fig. A-37). 




Fig. A-37 Add the ncccssary amount of wax on the 
arca whcrc the sofl linmg material is desirable. 
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